





ERYBODY’S JOB TO GET BEHIND THE 
* 


foe WAR LOAN 


PUBLISHED BY THE BRAMSON PUBLISHING COMPANY 














Throughout the rush of today’s war production — and for many peace-time years before that — 
Pratt & Whitney Roll Thread Snap Gages have done yeoman service wherever small threaded 
parts have needed accurate, rapid gaging. 

The Roll Thread Snap Gage is an old story to Pratt & Whitney ... we have made thousands 
of them... for every phase of industry. 


HROUGH ALL THE RUS 
This Vital Service Has Not Changed 


ACCURACY cannot be rushed ... not the kind of accuracy that 
Pratt & Whitney has supplied to industry these past 83 years. 
We know full well the desperate pressure and rush of war production 
. we've served faithfully through many of our country’s wars. But 
never in any of these emergencies has the Pratt & Whitney standard 
of accuracy been sacrificed for speed. Enlarge our facilities ... yes. Add 


and train thousands more men... yes. But lower our standard o 


accuracy ... never. Through peace and war, Pratt & Whitney machin 


tools, small tools, and gages are made to one rigid standard of accura 
which has never changed. 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 
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22 MILLION BLOWS, 


struck deliberately on a stock gage, 
failed to damage geor teeth, beor- 
ings or spindle, or impair the instry- 


ment’s accuracy. 














e Precision Mechanism 
] <= \_MECHANISM [P Hee 
=< OPERATING fe 
ve SPRING ia 
AS cue PIN Z B = 
4 — | oa 
sie | = 
Y nies | 1_GUIDE ot / = 
S= | 2 
ol 3 anaaene a - - s 
Ly = SPRING | iss | 
oy 435 | 6) 
t+: P74 4 


SY 
SSeS FFT 
X veeteede 











" 4 
. [=/= 
‘ X | 
\ 
———— 
ESSE 
cl 
dik 
——_ 











A — Rest Position 


B — Sudden blow or contact by work piece raises spindle. 
For an instant guide pin moves away from contact with 
stop pin. This allows mechanism operating spring to 
raise the rack sleeve which is slidable on the spindle. 


In actual use only the more sudden shocks against the 
contact point jar the spindle ahead of the rack sleeve. 
For normally applied contacts the sleeve and spindle 
move together as a unit. In any case the force on the 
mechanism is never any greater than the pull of the 


spring. 
WRITE FOR COMPLETE CATALOG 


Stop pin and guide pin resume contact after the mech- 
anism operating spring has actuated the gearing. Rela- 
tive position of spindle and rack sleeve is restored. 
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STANDARD GAGE CO.) Inc. Poughkeepsie,N. 














EXCLUSIVELY HOLO-: 2oy 































OUTSTANDING FEA) Jpés 


Increased Strength 





2=- Continuous Uncut Laterally 


Core Fibres 
3= Continuous Unbroken Fibr« 
4- Smooth Flat Top With Slight 
S=- Concentricity of Head With 


6= Sockets — Uniformly Accurat 
Depth of Hole—True He» 
Shape — Across Flat Section D 
Identical Top and Bottom—N 
—Smooth Regular Walls — W 
fined Corners 


J- Continuous Fibres Ending ir 
Walls. 


8- Re-enforced Socket Walls 


© 00 © © 


9. Continuous Uncut Fibres 
10- Square Shoulders 


11- Original Continuous Fibrous Stru: 








UNRETOUCHED PHOTO ETCHED CUTAWAY Method Patented, Owned, Controlled 
HOLO-KROME SOCKET HEAD CAP SCREW and Used Solely by HOLO-KROME 


HOLO-KROWME 
“ FIBRO FORGED SOCKET 
SCREWS 


Precision Made — Completely Cold Forged — the re 
of the Holo-Krome patented method . . . NOTICE the € 
tinuous Fibres Originating in the shank of the Screw | 


















tinuous uncut, unbroken around the bottom of the Sock 
(2) between it and the shoulder of the Screw (9) and t 

ing in the Socket Walls (8). Exclusively Holo-Krom« 
method that achieves the results. Specify ‘Holo-K 


GUARANTEED UNFAILING PERFORMANCE 












HOLO KROME — SOCKET SCREW PRODUCTS — H 
THE = SCREW CORP. HARTFORD 10, CONN. _U.S.A. 
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3 HOBBING M: 





The machine used on this j 
Barber-Colman No. 3 Hob 
a general purpose machine 
accuracy for small or large 
helical gears, splines, and 
forms. On this job the oper 
two indicators, one on the 1 
on the overarm support, to he 
absolute parallelism on the { 


SPLINES for STARTER GEAR 


The operation shown here is hobbing splines o 





end of an aircraft Starter Gear Shaft. The materi 
the shaft is SAE 6155 with a hardness of 250-2 
Brinell. Good finish is required, tooth thickness of « 
key must be held within .002", and maximum allowal 
runout is also .002". Two cuts are taken, first a roug! 
ing cut, followed by resetting for depth and a finishing 
cut. The six keys are .970” long with an outsid: 


” 


diameter of 1.165”. 







40 per 10 hr. SHIFT 


Set-up and hob data for this job 





Feed per rev. of work, roughing 
Feed per rev. of work, finishing 
I er errs ee 
Floor-to-floor time.......... 
Production, per 10-hr. shift 


Hob....1%” O.D. x 1” length x 
hole, ground, S'NGLE POSITION ty 


No. of settings..1 only, for single fj 
PIOCES POF BLING. cvccvccescss iP] 
Spline dimensions............ 1.165 "O 
.986"/.982” R.D. 6 Keys 





SINGLE-POSITION HOB USED 


This job required a sharp root corner (.005”), and called for a single position 
nt ier . oh ee - ; HOBS, HOBBING 

hob. The distinguishing characteristic of this hob is that it has only one full- 

eae yee MACHINES, HOB 

formed finishing tooth, all others being graduated, semi-finishing teeth. 

SHARPENING MA- 


CHINES, REAMERS, 
REAMER SHARP- 

a ENING MACHINES, 

MILLING CUTTERS, 


SPECIAL TOOLS 
GENERAL OFFICES AND PLANT + 105 LOOMIS STREET e ROCKFORD, ILLINOIS, U.S. A. 


ProoucTt 
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MEANS EVERY 
MILWAUKEE MACHINE 
IS POWER ENGINEERED 
TO DO THE JOB 








Milwaukee PoweRated Milling Machines 
® Standard Models—Horizontal, Vertical 
and Bed Types — available in Motor 
ranges from 3 to 25 HP.®C.S.M. (Carbide 
Steel Milling) machines 20 to 50 HP. ® 
Special Machines — Consult K&T engineers 
















TODAY’S HIGH PRODUCTION 
PRECISION MILLING BEGINS 


with MOTOR POWER 


In years past it was customary to purchase milling machines by range 
depending on the size of work to be handled. The motor power was given 
insufficient consideration by most purchasers. For example, a model 2 ma- 


chine with 3, 5 or 71 hp. serv ed practically all requirements in those days. 


Today, however, with the constant changing of milling techniques, range 
is not the first consideration—hp. becomes the number one factor... the 
starting point when purchasing milling equipment. No machine which is 
engineered to handle work requiring from 3 to 7/2 hp. can be expected 
to stand up very long if 15 to 20 hp. is substituted on the spindle. 


You can always be sure that a Kearney & Trecker “Milwaukee” is correct- 
ly designed in terms of motor power, from the drawing board stage on 
through to the completed machine. Milwaukee Milling Machines are 
power-engineered — POWERATED — designed and built in keeping 
with their hp. range plus the normal overloads encountered within their 
field of job applications, 


The next time you need milling equipment, think in terms of motor HP. 


for heavy cuts — range for light cuts. Consult a 


KEARNEY & TRECKER Kearney & Trecker field engineer, Explain to him 


the types of jobs which you intend milling. He will 


CORPORATION help you in deciding what PoweRated Milwaukee Mill- 


MILWAUKEE 14 a. WISCONSIN ing Machine is best best suited to your specific needs. 


yam 


Back the Attack — BUY MORE BONDS 














TO FINISH THE JOB QUICKER ... 


S PERFORMS | 
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LANDIS TOOU CO WAVNESGORO. PA USA. my me 
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Qe tap manufacturers wording at Quat Jhis.,we submit, is aquite unusual record 
ask any of them and the answer will be a loud No grinder nat 

could even approach such productivencss 
9h you ask , he will in addition un- Jha Landis Jype H har what it takes, as evidenced 
doubtedly paint aut the manner in which J, hy performance in this plant and in many athers 
Te ' cdlers ane helping meet Ae you contain that you have what it takes in your 
the abnormal demands for his. product. One of these Grinding Department to turn aut the smaller parts 
machines is actually perforuming 6300 operator at the rate demanded today ? 


A ,' N DiI¢ TOO] CO WAYNESBORO, 


VARIABLE MICROSPHERE 
MICROMETER 


ae 

a S VOLTAGE - WHEEL SPINOLE : ‘ 
ars \ G WHEEL FEED. 
A , HEADSTOCK. BEARINGS. 
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VINCO SPLINE 6 GEAR GRINDER 


Here is a grinder that can safely be termed “‘super’’. bearings and so closely fitted that there is no radial 
Semi-automatic, hydraulically controlled, it does a fast, play or end play. The wheel spindle is driven by belts 
accurate job of grinding splines and gears in production. from a motor mounted in the column. Hydraulic 
Wheel dressing and wheel feeding are the only non- ‘Feed and Deceleration’’ valves control the table 
automatic operations, and the only adjustment neces- which is slowed to a stop at each end of the stroke, 
sary is to compensate for wear of the dresser diamond. thus preventing any jar. Similarly, its return is gradu- 
Its high degree of accuracy is due to a number of _ ally accelerated for the first 1/2” 
exclusive features—chief of which are the index head 
and plate, the index spindle, the wheel spindle and the 
Hydraulic Controls. The work, when indexed, instead of 
coming to an abrupt stop, is slowed 
by hydraulic action in the index head 
and the pawl drops gently into the 
slot of the master index plate. The 
plate is made with gage accuracy, 
being guaranteed accurate to within 
0003” accumulated error. The index 
spindle is mounted in special ball 





of stroke. Through 
our pressure regulator, practically constant pressure 
is maintained and uniform rate of feed accom- 
plished. Automatic timing and synchronization of 
all movements is a tribute to the 
engineering skill behind this excep- 
tional machine tool. Write for specifi- 
cations. 


VINCO CORPORATION 
8857 SCHAEFER HIGHWAY 
DETROIT 27, MICHIGAN 


MILLIONTHS OF AN INCH FOR SALE BY Y Sr Coa @) 
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NORTON ABRASIVES | 


That little oilstone, only three and a half inches long and one half inc 
square, costing '70 cents, is certainly earning its keep... 
The Job: Machining to size, a boss on a magnesium 


casting. Cut .150 on first side, .250 on the opposite side; 
24 hour continuous operation. 


The Report: “With regular grinding, 67 parts were 
machined before failure of the milling cutter. We then 
stoned the same cutter by hand with a ‘Hard Arkansas.’ 
This increased production to 280 parts.” 


(Multiply that by the numbers of your machine cutters.) 
“Hard Arkansas” is a natural stone from the Ozark Mountains, white as 
alabaster and unapproached in its faculty of imparting superfine edges 


For other hand-stoning jobs India Oilstones (aluminum oxide) are avail 
able in three grits and, like the Hard Arkansas, in hundreds of shapes 
and sizes 

Personal service by our Field Engineers and by the able men of our many 


Industrial Distributors merely awaits your call. 
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BEHR-MANNING Gey 


UALITY ABRASIVES 





Detroit, Lo 


TROY, N. Y. | cect 
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Fins © plied to the sides of aircraft 
tires ha ve been found to reduce wear. 
When t/e landing gear is lowered, the 
air pressure spins the wheels and re- 
ices tue scuffing of the tires in their 
arst contact with the ground. 


‘ 


The formerly worthless scrub pal- 
metto, which grows like a weed on 
the Gull Coast of Florida, is now 
ready supply material for wall- 
oard, brushes, binder twine, uphol- 
ery, insulation, and for use as a re- 


forcement for plastics and Portland 
cement 


a 
A plastic molding powder is being 
made from potato starch. 


—— oe 


Some engineers foresee the time 
when the refuse of cities—garbage, 
ashes, paper, etc.—will be removed 
continuously by underground tubes 
and burned in large incinerators to 
furnish power. 


_ 


Shells are being tested by a new 
variation of the old trick of dropping 
a coin on the counter. When dropped 
on metal plates, the perfect shells 
make a particular sound that is de- 
tected and reported by an electronic 
Car. 





_ 


A fine finish may be put on stainless 
steel inexpensively by means of a 
newly patented electrolytic process. 


a 
The strength of spot-welded air- 
craft joints is being successfully tested 
by X-ray. 


_ 

Because of its peculiar stretch and 
slow recovery, as well as its light 
weight and resistance to rot, Nylon 
rope is expected to have many post- 
war uses where a shock absorbing 
effect is required. 


A new flexible tubing is made of 
woven glass fiber covered with plastic. 





Nr 


————— 


\ new street cleaner sucks up leaves 
anc compresses them for fertilizer. 
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A new ignition cable is made, of 
monel and is insulated with synthetic 
rubber and glass fabric. 


Pure tungsten can now be pro- 
duced directly from the ore by a newly 
reported electrolytic process. 


td 
A patent assigned to a large truck 
manufacturer permits the conversion 
of a regular truck to a_ half-track 
crawler. 


a a 


The Office of War Information has 
an exhibit of new materials, methods, 
and products in the Social Security 
Building in Washington. 


— Ee 


Echo sounders, intended to measure 
the depth of water under a ship, are 
being used to locate schools of fish. 


Experiments are being made with 
alloys of wrought iron and nickel. 


Machinery has been designed for 
the high-speed, mass-production bak- 
ing of bread with infra-red lamps. 


Neon lights will be standardized in 
98 colors. 


~ — 
Several manufacturers of air-con- 
ditioning equipment are working on 
plans for a $1,000 unit suitable for a 
six-room house. 


At least 30 aircraft parts of lamin- 
ated plastic paper are in production. 


Lamp bulbs are being made shatter- 
proof by a coating of lacquer. 

A new double-barrelled spray gun 
that can handle two fluids at once has 
just been patented. 


A novel mail box answers audibly 
any spoken request for the zone 
number of any address in the city. 















































ONE BROACHING MACHIN: 


SIX MILLING MACHINES 


SRT LOLI LTO 
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The drawing above shows the 
broached contour of the part in 
the photograph at the right. 
These nine surfaces are cut in 
one pass on a horizontal broach- 
ing machine. No other machin- 


ing process can duplicate 















this performance. -— 


| BROACHING TOOL 
, 5 RRR E ER 


= BROACH COMPANY designed and built tools and fixtures for 
broaching the automatic pistol frame shown above. The operation had formerly required six 
milling machines and six operators plus the extra handling. Broaching requires only one machine 
and one operator thus providing greatly increased production per man and machine hour. 
Accuracy is improved considerably and production costs are much lower. @ There are many 
places in every shop where a change to broaching will increase efficiency. Broaching provides the 
advantages of great accuracy, high production speed and low cost due to extremely long tool 
life. Look over your own production processes and note where broaching might help you. Then 
call Detroit Broach Company. Our competent broach engineers will furnish you with complete cost 
and production data for your particular requirements. You will not be obligated, of course. 











ANY 


20201 SHERWOOD AVENUE DETROIT, MICHIGAN 
9308 SANTA MONICA BLVD. BEVERLY HILLS, CALIFORNIA 
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SBDESIGNED TO DO A BETTER WAR JOB 


THE NEW Od earert cxcu 


FOR NATIONAL EMERGENCY STEELS 











NOW there is a grinding wheel designed specifically for 
centerless and cylindrical precision grinding of National 
Emergency Steels. It is the No. 277 Safety Wheel... with 
a NEW BOND that guarantees faster grinding—improved 
cutting action—better finish. Breaking and chipping has 
been reduced to a minimum—latitude of operations in- 
creased. Efficiency, economy, and production reach new 
high levels. And more and better war weapons flow to 
our fighting forces overseas. No. 277 wheels are made in 
almost every conceivable size, shape, grit, porosity, and 
grade of hardness. Whatever your grinding requirements 
—there is a specific No. 277 Safety Wheel to do the job. 
Write today for illustrated folder and full details. 


THE SAFETY GRINDING WHEEL AND MACHINE COMPANY 


Main Office and Factory SPRINGFIELD, OHIO, Phone 4651 


@ Birmingham—3-3323 % Chicago—TRiangle 8308 % Cleveland—EXpressti445 % Detroit—TOwnsend 8-4740 
% Pittsburgh—CoOurt 2822 * Erie—23-093 *% Philadelphia—WaAlInut 3132 % St. Lovis—CEntral 3676 
% Syracuse—3-2131 @ Milwauvkee—BLuemound 0742 
@ SALES OFFICE *® SALES OFFICE and WAREHOUSE 








» 


JUNE, 1944 11 
























— 
a 


APPLICATION 


OF THE 
LeMaire Neo. 10 Standard 


VERTICAL 
DRILLING 
MACHINE 
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This LeMaire Standard Vertical Drilling Machine working stations and 1 loading station. The 
lends itself to many applications. Here the stand- machine produces 300 pieces per hour, net. The 
ard Twin Ram Unit is equipped with a multiple detailed diagram enables you to determine how 
head carrying 10 spindles for drilling, rough and 
finish counterboring, and tapping. (Tapping ; ; , 
spindles are an auxiliary attachment in the Standard vertical machines are available in 
head.) All these operations are performed in three sizes—3 to 15 H.P. Standard horizontal 
one cycle of automatic index table having 5 machines are available with units up to 20 H.P. 







adaptations can be made to your requirements. 










Consult us NOW regarding your 
postwar plans in production. 















BUY eponps | oé/ V VCLULISE TOOL & MFG. CO. 


2663 S. TELEGRAPH ROAD A\ DEARBORN, MICHIGAN 
ENGINEERS AND BUILDERS OF PRODUCTION MACHINES 
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Adaptability of P & J Automatic Chucking and 
Turning Machines to operation by. inexperi- 
enced workers has made it possible to employ 
many women as operators on these machines. 
Thus the manpower problem is being met and 
solved and production maintained at maximum 
in speed and accuracy. 

Shown here is one of the many women 


naximum pl 
with minimun 


woman-powe 





employees in a well-known plant which pro- 
duces a wide variety of small parts for the 
aviation industry. An entire battery of P & J 
4D Automatics is handled by this female op- 
erator. Because of ease and convenience of 
operation, women and girls quickly learn to 
handle P & J Automatics skillfully and pro- 
ductively. 


is 
@ 
ws RY 
Axl 


AUTOMATIC: 


jee POTTER & JOHNSTON MACHINE CO. 


Pawtucket, R. |. 








CONSOLIDATED VULTIEE 





Photos Courtesy Consolidate 


... Cradle of the Liberator’... 


Partacr in Production... The only machine tool of its kind. the Moore Jig Grinder corrects and finishe 


MOORE SPECIAL TOOL COMPANY inc. 








USES 13 MOORE JIG BORERS IN THE LINE 


Oo 2) Oo Zhe first two machines of this battery of thirteen entered the S 


Diego Consolidated plants in the late fall of 1939. In the first four months of 194! 
were added, and the following year five more joined the line. There is no better proot 
of jig borer satisfaction than a service record such as this, with a producer for who 
performance only counts...performance such as: RANGE: 


a1y 


In the boring of holes in jigs 
fixtures, dies, gages and special, accurate machine parts, the Moore Jig Borer is high) 
sensitive for holes of 1/32” diameter, yet rugged for heavy cuts up to 414”. The Moor 
Jig Borer is fast, accurate, versatile and rugged. TOLERANCES: Consistently 0002 
better. COORDINATE LOCATION: By the Moore system of coordinate location, attai 
through lead screws ground to an accuracy never achieved before, the operator 
drills, reams and bores in one uninterrupted sequence. 


s pig-l 


both hard and soft work within .0001”. Let us show vou how the Moore Jig Borer d the \V 


Jig Grinder will modernize your toolroom operations for bette: 





and post 





‘740 UNION AVENUE, BRIDGEPORT 7, CONN. 
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f your production calls for perfectly finished seats, you simply 

an‘t beat Severance Chatterless Countersinks. In a few sec- 

onds, they produce a finish that will stand up to a commer- 

x cial ground job. Using a standard type, a finish sufficiently 


smooth for valve seatings may be obtained. Because of their 


staggered tooth design, they take clean, shearing cuts 


= 


thereby eliminating chatter. Available with any angle and 


a 
z 


in a wide variety of diameters, lengths and shanks. Heavy 
duty types have tang shanks and may be used with a Glenzer 
sleeve. Write today for complete facts about how Severance 
Chatterless Countersinks can solve your counter- 


sinking problem. 


ee 


Severance Midget Milling Cutters and 
special cutting tools of many types are 
available, with Severance tooth design, for 
finishing every kind of wood, plastic, metal 
and alloy. These fast-working tools take 
sharp bites, throw off clean chips. For best 
service, order new cutters and send your 
worn cutters for regrinding to the nearest 


Severance plant 


MIDGET MILLING CUTTERS @ PRECISION REGRINDING @ SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICHIGAN @ PLANTS IN LONG 
ISLAND CITY 1, NEW YORK; DETROIT 2, MICHIGAN; FORT WAYNE, INDIANA; CHICAGO 6, ILLINOIS; AND LOS ANGELES 21, CALIFORNIA 
ANADA: 60 FRONT STREET WEST, TORONTO, ONTARIO 
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DEMONSTRATES THE ADAPTABIL' Ty 
OF A DUMORE PRECISION GRINDER 





Welded steel tubing produced by a certain midwest n 
for various purposes necessitating precise and unifo: 
diameter. The important job of maintaining the forming 
correct shape and accurate dimension is performed by a 
Precision Grinder. The axis of the quill is placed at rig! 
to the axis of the roll, by mou: 
grinder on a specially devised 
at the rear of the lathe. 

The increasing use of the D 
Precision Grinder on producti 
ations is a natural result of 
dantly demonstrated adaptabilit 
as the high precision of its op 
Many unusual applications 
trated in the Catalog 42. S« 


copy. The Dumore Company, Te 





sion, Dept. T F43, Racine, Wisc: 


PRECISION AND 
OFF-HAND GRINDERS 


Thread Grinding ts a special oper 


ation efhiciently pert rmed by the 






Dumore This bulletin explains 


how. Send for copy today 





Sold by authorized industrial distributors in all principal cities 
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ST ELLITE High-Production Cutting Tools 
; for Low Cost per Piece Machined 


ELLITE 98M2 1 


cutting tools 


ISM 2 alloy 1 red hardness 


{ ly ro! rastel macnining ot teel, hes v \ i? > C loth, 
O I] y t ils r pi \ 
I » LAST rT ) \ I pe \ ) 
] TI . a 1] ] 
C ne} Pen | t 
‘ —y I —% rl lo, id \ Mc 
7 | { . . 1] \V) + ; 
o , ‘ \ Ki 
: nze l SrEL! ISN] t llustrated be] v 
STELLITE 98M2 The booklet (left) de- Cnivethai: tatereuiiien ae 
. sc! t\ STEL- 
Merat-Curtinc Toois oa STELLITE 98M2 
: LIT! a4 that are 
For MACHINING STEEL ComALT- Cobowivis -Tencstitn Auto 
ind prices for each type. PURNING AND BORING TOOLS 
ind 
Thro ait MILLING CUTTERS 
photographs, and charts, 
the eight-page bo klet Cutting Angles 


LITE 





(right) describes the cut- 


wheels tor 
98M2 tools. 


(atting Npreds 
Chip Breakers 


ting angles, lists recom- trinding Wheels 
mended speeds and feeds, 
shows C hip-break r ¢ rinds, 
and gives information on 


STEL- 


STELLITE 


erinding 








Standard Tools in Stock 





SOLID TOOL BITS Square, flat, or roun¢ 
I S17 I . na 1 dy Tor use 
t t irious ¢ 
WELDED-TIP TOOLS \ riety ot sty 
\ re s t ! n cticabl 


ULLING CUTTER BLADES For many 
cluding ] rsoll, Kearney & 11 
tion, OR, and ¢ tinental. 


. wide 


nai 
naar 


Special Tools 
to Users’ Specifications 
Many types of STELLITE to re regularly 











TELLITS 


eT RADE-MARK 





(chicago 


HIGH-PRODUCTION METAL-C 


The word STELLITE is a registered trade-mark. 








r oO VN rin ‘ rin . 
HAYNES STELLITE 
Unit of Union Carbide and Carbon Corporation 


New York 17, 


Cleveland 


C AOMPANY 


a ¢ 


Kokomo, Indiana 


UCC 


Detroit Houston Los Ar gveles Sa | in sco l ilsa 


BUY UNITED STATES WAR BONDS AND STAMPS 


UTTING TOOLS 


























“FINES” 
SETTLE 
FAST 








ie ; new aluminum grinding oil—S V Solvac wheels clean and 


, “ 2 AV > 4 . > , ‘re , ‘ 
Oil 553—may be just the oil you're looking In one typical 


a y 


for to reduce rejects and increase production in aluminum rods with an 


i 


your plant. of 1 1000th of an inch 


S V Solvac Oil 553 has been thoroughly tested an old-type grinding 
on tough grinding jobs and has proved far superior centage of rejects 
to other grinding oils. It contains exceptional SV Solvac Oil 


detergent properties Results: Clean wh« 





to settle fines” rapidly measurable taper 


and keep grinding to less than one pet 
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HARDINGE 


High Speed Precision 
MILLING MACHINE 
is designed for your tool room 
and laboratory 








































HAROINGE 


Precision tool room milling is 
profitable on this milling ma- 
chine, designed to meet a 
definite need in the tool room 
and laboratory. The precision 
construction, along modern 
lines, combines ruggedness 
with extreme accuracy for ease 
of operation. Investment and 
time cost will indicate that 
larger milling machines are ex- 
tremely expensive and awk- 
ward for many tool room and 
laboratory milling operations. 


SPECIFICATIONS 


A 


1” collet capacity, 14” longitudinal, 
1314,” vertical, 5!/.” transverse travel, 
eight speeds from 110 to 1850 R.P.M 
TM mode! for plain milling, UM 


” . ; r C rey y 
moadei for spiral ming 








- "PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
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mark definite advancements If the gaging 


Woodworth developments 
tool fields 
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enal results 
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Recent 
production 
cast Stellite 
exclusive segmented shan 


trouble-free 848° life 
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ywing phenom 
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k construction 


and 
Gages ot 
W oodw orth’s 


type plug gages insure 
The LIMI TRO! qa comparator- type roll snap g8a8¢ 
ind accurately usec sy less skille .d inspection help. 
will be found in all other Woodworth products 
Accuracy Y 
Can Trust 
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THE ECONOMY SIZE PACKAGE 
OF BAD NEWS 




















When they put the job of shell production up to 
centerless grinding—they produced these pack- 
ages of bad news in huge quantities and with 


deserved reputation for increasing production, 
insuring greater accuracy and lowered grinding 
costs. And as a result of close cooperation with 


heartening speed. And in plant after plant where industry there is a wheel by Carborundum for 
shells and other materials for war and_ peace every grinding operation. Carborundum Abra- 
are ground to close tolerances by the centerless sive Engineering Service will be glad to work 
technique, the choice has gone to wheels by with you to get the best and the most from 
Carborundum. Again it’s a case of selecting the your grinding wheels. The Carborundum 
right wheel for the job. Company, Niagara CARBORUNDUM 


For wheels by Carborundum have a_  well- Falls. New York | ABRASIVE <™™ PRODUCTS | 


q % 





Offices and Warehouses in New York 


( ' 


, Chicago, Philadelphia, Detroit, Cleveland, Bostor ‘ittsburgh, Cincinnati, Grand Rapids 
egistered trade mark of ar ‘ { l ( 
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RE-EXAMINE your tooling now for cost reduction 


PRODUCTION COSTS CAN BE CUT WHEN A 
TOOL STEEL FULLY MEETS SPECIFIC REQUIREMENTS 


The urgent need for speed in wartime tooling has com- 
pelled many toolrooms to accept compromises in materials 
and methods. As a result, short tool life, hardening difficul- 
ties, and too frequent regrinds have affected costs and 
tool performance. 


With the initial tooling-up job well in hand in many plants, 
now is a good time to smooth out some of these wartime 
tooling problems and look for ways of reducing costs ond 
improving performance. 


Check over the specific requirements of each job. See 
which of the following properties are needed to provide 
‘onger tool life — higher output with fewer regrinds — 
lower tool cost: 


Greater wear resistance 

More toughness 

Higher impact strength 

Greater hardening safety 
Greater red-hardness 

Greater accuracy and hardening 





Carpenter provides a simplified guide to tool steel selection 

—a diagram of nine Matched Tool Steels—that will solve 

over 90% of all the jobs that will come up in your too 

room. The matched diagram makes it easy to select steel tc 

meet the desired performance. Before the tool is made, yo. 
know what to expect in toughness, hardnes: 
and wear resistance. 


Re-examine your tooling program now. Find 
this matched set method can help you cut costs ond 
increase profits. If you are responsible for to 3 ¢ 
tool production write today on your company lette 
head for a copy of the Carpenter Matched T: ee 
Manval. (Free to tool steel users in the U. S.A 


The Carpenter Steel Co., 122 W. Bern St., Reading, Pe 
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Today-ARO Pneumatic T ools are speed- 
ing up small tool jobs for all branches ™] 
of industry in win-the-war production, 
For drilling, grinding, burring, filing, 
screw-driving, nut-setting and many 
other small tool operations, ARO Pneu- 
matic Tools get more work done... with 
less fatigue! They're engineered to furnish 
more power than average tools of their 
size—ruggedly constructed—simple in 
design—stall-proof. 

Tomorrow —for peacetime products 
é —ARO will continue delivering Tools 
A handful of power in this new for top-speed production! Write...The 


ARO model 101 with plastic hous- A . bos 
ro Equipment Corporation, Bryan, O. 
ing and handle—weighs only 1 lb. oo pil aay boy y 


9 oz.—operates full \4-inch drill. 
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at Kearney & Trecker 


INCE a year before Pearl Harbor, a speedy carbon and plain carbon steels and alloy stes 
TOCCO Induction Heat Treating Ma 
chine has teamed up with progressive engi 
neers of Kearney & Trecker Corporation, 


Production increases of 100% to 500% 
cost reductions as high as 94% are obt 


. and these benefits are being sought 


Milwaukee, Wisconsin to produce saving 
; . ‘ : tinually for more and mor the 
after saving . . . improvement after improve S 
; : treated parts. 
ment ... for part after part of the quality 
line of Milwaukee Machine Tools Typical output for an 8-hr. shift is 1600 pie: 


. -" 10 different parts (5 different fixture set 
Now, 138 different parts are TOCCO-hard , _— ; 


ened by Kearney & Trecker. These range in size Find out how TOCCO can speed your } 
from 1-oz. pins to 90-lb. table screws. Material duction and cut your costs. New book 
includes carburized low-carbon steels, medium ‘Results with TOCCO”’, free on request 


THE OHIO CRANKSHAFT COMPANY « Clevelond 1, Ohio 






HARDENING... BRAZING 
) ANNEALING.. HEATING 
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Note typical speeds in tables at right. These 
are “samples” of performance maintained 
regularly by the Oster No. 531 “TOM 
THUMB” Threading Machine. 


Fast, accurate, low cost threading of bolts, 
rods, studs, pipe and nipples are among 
the many standard uses for this machine. 
Through the application of special fixtures, 
a wide range of unusual threading jobs 


can be handled also. 
REGULAR RANGE OF No. 53] “TOM THUMB” 


Bolts, rods, or studs: 4” to 1%” N. C. or 
Whitworth; *.” to 1” N. F. or B. S. F. 
Pipe and nipples: 4” to 14”. 

Note: Where portability is required, the 
Oster No. 531 “TOM THUMB?” Threading 
Machine can be furnished mounted on 
an all-steel wheel stand. 


As the ONE machine to handle ALL thread- 
ing work or as an auxiliary to the big 
threading machines, No. 531 “TOM 
THUMB” is ready for action anywhere. 


Write for “Catalog 7-B”. 


WATCH MY SPEEDO! 


Qe TT 


OSTER No. 531 “TOM THUMB” 
THREADING 
MACHINE 


Rotary Die-Head, fully adjustable. 
Open-type Vise saves time dropping 
stock into and removing from machine. 

















BOLT AND ROD THREADING TIME IN SECONDS 
owe Ee = c : 
Bolt Gripping Thresding rs moving Total Floor 
Size in Vise ocaeaiel rom Vise to Floor 
ines (seconds) (seconds) (seconds) 
sm 3 8 2 33 
4" 3 6 2 31 
yn" 3 2 2 27 
eg 3 )] 2 26 
1% 3 20 2 25 








Note 1—Above time study based on bolt threads 2” in length, National Coarse 
Standard 


Note 2—Time study below based on American National Pipe Threads: 
is 











PIPE THREADING TIME IN SECONDS 
Pipe | SribpHE | Threading | Removing | Total Floor 
Sise in Vise lammeaaiias from Vise to Floor 
(seconds) (seconds) (seconds) 
ye” 3 8 2 13 
Yn 2 8 ) 13 
ae 2 9 ) 14 
y%” 5 10 4 15 
," 3 1? 17 
1’ 3 14 , 19 
14 3 18 23 

















THE OSTER MANUFACTURING COMPANY, 2063 EAST 61st ST., CLEVELAND 3, OHIO, U.S. A. 
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BETTER SHOP PRACTICES TODA tention feo, Ur 
“ th curacy “y)N°8! 
are part of your Post War Planning ne Keep ucts are ex 


ling t 


@ There is no doubt about the fact 


that many shop practices dictated by today’s cry- 





ing need of top efficiency production will carry 


over into greatly improved production practices 3. 


N 
Yer Forc, 


in the postwar era. 4. Keep 4, 


} 


dirt, Chine 


Education of shop men in methods of tool conser- 5. Do x 
Chuc 


iT 
T 


vation, for example, has been a war necessity, but iio. 
¢ “€SSary 


can become a definite profit item for you in post- ’ & Ue 
é COrrecr 


in . beheig JaW equipmen, 
war competitive production. Thus today the Cush- . 


man Chuck Check Card helps prolong the life of 

these fine precision tools for more efficient war 

production, but its use in your plant can well 

form part of a plan for greater efficiency in shop 

operation that will find your organization better 

prepared for postwar production ... better able 

to make a profit in postwar competition. 
We will be glad to supply 
Chuck Check Cards for use i 


and suggest that they be poste 


all machines using ( 


QU SLD 
| OUNIOLES 





A WORLD STANDARD FOR PRECISION 
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PUT OUT MORE 


HAND BOOK 
OF SPECIAL STEELS 


Newly revised and reprinted— 

1 comprehensive book on the 

properties, uses, and best meth- 
ls of handling, treatment, etc. 
f tool, stainless and other alloy 
eels. Plenty of tables to facili- 
te quick reference and selec- 
nm. 136 pages, pocket-sized, 
test data. 





“HOW oe 


PRODUCTION ... WITH LESS WASTE * 


Been special high-alloy steels take 
more knowing than ordinary 
materials, that’s sure. But they also 
give you more—so much more that 
their uses have taken one of the 
steepest upward climbs of any class 
of materials in recent years. 
Electric furnace steels are on the 
march. Our principal special steel 
products—corrosion and heat-re- 
sisting alloys, tool and die steels, 
electrical, valve and nitriding steels 
—have been among those in keenest 
demand for war use. They're also 











engineers and designers need, and 
the working information for your 
shopmen to handle special steels 
well and speedily. Let us help you. 





¥ 
. 








SEND FOR lucts which offer y he greate di 

4 : proc ucts W 1c 1 Olfer you the greatest Vi vA // 
OUR COPY tuture promise. cg eny LLL 
EPT. TE-23 As pioneers and originators in STEEL CORPORATION 

these fields, we have the data your GENERA FFICES: BRACKENRIDGE, PENNA 
. W&D A-9332 
= 1 dearer o = Sire Fie E, 
R JUNE, 1944 
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SOUTH BEND LATHES hav 


popular for precision manutacturing 
and fine tool work in the aircraft i 
day, in the greatest plane produ t10 


in history, these modern lathes are 


keeping their traditions for depend 


sion and exacting tolerances. Providi 
to most of the aircraft industry is 


many important war assignments. 


CONSOLIDATED-VULTEE 


TRAINING HELPS 


South Bend training helps—books, sound films, 
wall charts, and booklets on the care and op- 
eration of engine lathes and toolroom lathes 

are available for facilitating the training of new 


lathe operators. Write for a copy of Bulletin 21-C 


BUY WAR BONDS NOW+++SAVE FOR LATHES 


SOUTH BEND LATHE WORKS. 


LATHE BUILDERS FOR 37 YEARS e SOUTH BEND 22, INDIANA 
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Kigide IS 


IMPORTANT 


Successful imetal cutting 























depends not only on good 
tools, but equally on rig- | 
idity of machines, fixtures 
and the work piece itself. | 
> Higher production, better | 
pe finish and longer tool life 
: result when bearings, ] 
gibs, feed screws and | 


other moving machine i 
parts are maintained in 


proper condition. 
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ILLING CUTTERS ° 


Sieh, 
erect 


GROUND AND UNGROUND MULTIPLE THREAD MILLING CUTTERS & 


UNGROUND GEAR AND SPLINE HOBS 
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BROACHES 








FORM TOOLS 


35 NERDS 


FORM TOOLS 
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END MILLS 


L WORKS INC. 


KOSTNER AVENUE -e@ 


CHICAGO 51, IL 
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WORK GOES FASTER... 


with Gisholt’s Automatic Turret Indexing and Clamping 


A turn of the pilot wheel is all it takes to withdraw 
the hexagon turret on a Gisholt Ram-Type turret 
lathe—and to unclamp and index it to the next post- 
mn. As the slide again moves forward to approach 
the work, the new turret face, accurately located square 
with the spindle, is automatically clamped in rigid 
cutting position. To complete the entire cycle, the 
rator doesn’t take his hand from the pilot wheel. 
Che automatic indexing and clamping provided by 
sholt is the most efficient known on a turret lathe. It 
kes turret lathe operation simpler and easier. It 


ds war production, nouw—Cuts COStS anyline. 


SHOLT MACHINE COMPANY 


9 E. Washington Ave. * Madison 3, Wisconsin 


1k Ahead—Keep Ahead—With | 
iisholt Improvements in Metal Turning % 


PB; 4 : 
TURRET LATHES + AUTOMATIC LATHES - 


and bu shan es 


ACCHTACY 








BALANCING MACHINES + SPECIAL MACHINES. 














LIPE Carbo-matics 


are flexible enough to handle the job! 


One thing is certain, cutting speeds will be high in the postwar world. Only 


high surface speeds give top performance with carbide tools. Even so, speeds, cuts 
and feeds will vary widely according to the many new materials, and whether rough, 
finishing or intermittent cuts are being made. 


That's why Lipe Carbo-Matic’s wide rangé and multiple combinations of speeds, 


cuts and feeds will count heavily. Carbo-Matic’s fock-like rigidity will be important, 
too—insuring finer finish, longer tool wear, 
Every Carbo- Matic tests to .0005" accuracy—with perfect roundness and parallelism. 


ALL THESE FEATURES 


198 Spindle Speed Changes by 
pick off aear 

Low- Geer Head with speeds 
from ; I i rpm 

High. Geer Head with speeds 
from F ) rpm 

Feed Per Revelution in infinite 
ranriat na bu micrometer con 
trol of a hudraulic orifice, 
Rigidity that makes possible 
tolera es ord rrily produced 
bu rough ng 


Smoothness that only a fully- 
enveloping cone - worm - gear 


drive can 

pos P srl front tool 
carriages, back facing attach 
ment, i k ' ig equip 
ment, S k quill, 


Power wp fi ip, unusually 


high for a lathe with 8” swing, 


het ‘ ifers 


Fully Automatic throughout op- 


erating cu Loadina, unload 
l mual operations, 


LIP 








SYRACUSE 


] 


‘ 


less tool breakage, and fewer. rejects. 
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\NSTANT FLOW RATE | 
Legardess of 


VARIATIONS IN | SABES 
_FLUID PRESSURE 
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COMMERCIAL Pf 
DESIGN 


NEEDLE VALVE ; 
4 
Le 


ee VICKERS 
¢ > FLOW CONTROL VALVE 
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oe 
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VOLUME-CU.IN. PER MIN. 
) 
°o 


De 


nN 
w 














200 400 600 800 i000 
PRESSURE-PSI 


All readings taken at constant temperature of 120° 
F. with oil having viscosity of 200 $.$.U. at 100° F. 


As shown by test chart at right, the Vickers Flow Control 
Valve maintains a practically constant metering rate (for a 
given setting of the control adjustment) regardless of variation 
in fluid pressure. This ability to accurately control the rate of 
travel of tool head or slide . . . or the rpm of a hydraulically 
driven work spindle ...at all times regardless of the resistance 
encountered is a fundamental requirement of many types of 
machine tools and special machinery. The absence of a hesita- ! ¢C K E ? $ 
tion, jump or a speed variation with a load change is important 
because these nearly always are detrimental to tool life, work 
finish or proper operation. Tool damage when “breaking 


. 
POPE ope Jamaze 3 Adjustabl 
through” work is eliminated and variations in cut or operating ( pus abie 


pressure have no appreciable effect upon feed rate. See Bulletin 


10-15 for complete information. FLOW CON : ROL 
Vickers Application Engineers will gladly discuss with you 


how “hydraulics” can be used to your advantage. 


MOE scans VALVES 


1416 OAKMAN BLVD. * DETROIT 32, MICHIGAN 


plicati ng OF CHICAGO »« CLEVELAND «. DETROIT « LOS ANGELFS 
NEWARK « PHILADELPHIA « ROCHESTER -« ROCKFORD « TULSA « WORCESTER 


. 


Representative of More than 5,000 Standardized Vickers Units 
fer Every Hydraulic Power and Control Function 


ONSTANT DELIVERY FLUID DIRECTIONAL VOLUME PRESSURE CONTROL VARIABLE DELIVERY 
PUMPS MOTORS CONTROLS CONTROLS CONTROLS ASSEMBLIES PUMPS 
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Rapid reversals for various motions on modern For example, one machine tool build 
high-speed machine tools provide the opportunity a Westinghouse multiple-speed motor 
to decrease machining times. Multiplied by the 3/2/1-1/2/1 hp, 3600 / L800 / 1200/6000 rp 
number of reversals per work cycle and the num- providing 6, 14, 24 and 60 reversals per m 
ber of « yeles per day. these operations add up toa these speeds, respectiy ely. 
sizeable number of man-hours. In a postwar com- he determination of the proper rating and 
petitive market, the savings on time can mean the of motor for a specific machine tool applicat 
difference between success and failure. but one of the many problems of machiner 
Regardless of the application—lathe—drilling electrification for which Westinghouse can sup} 
and tapping machine—multiple spindle drill— you the proper answer. This ability to 
there is a Westinghouse A-C reversing drive to simple electrical solutions to complex mecha 
fit the job. Successful installations, proved in use, problems is yours for the asking. Just call 
include lathe drives capable of reversing 15 to 25 nearest local office. Westinghouse FElectriv 
times a minute and drills, 14 to 60 times a minute. Manufacturing Company, East Pittsbur Pp 


Westinghouse wa 


PLANTS IN 25 CITIES OFFICES EVERYWHERE MACHINE 


os ? IN MACHINE 
): Lfete) &) 
% - 
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Cutting oil Vews letter 
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Die on way to doubling guaran- 
teed production. lo s; eed 
hells, a Nebraska 


alloy dle guarantee l 4 _ minum 





100 shells without ex | ; all ed 


nostamp C —a stamping : Che princi 


; 


nd used W lely because Oo Sn 4 the minin 


rection it gives tO dieS—wWwas tS) \- too fast for 





to the job. After 500,000 were wel 


were nosed, the die was still 





s when it started. It is on its 


Triple saving surprises manufac- 
turer. Torn threads in machining 
stainless steel stock posed a proble m 
for a screw machine product manu 
facturer in Michigan Spoilage cut 
materially nto profits The waste of 
scarce materials was even more im- 
portant at the time. Poor tool life 
seemed to be one cause as well as a 


problem A real effort was made to 


ENGINEERINGseeLUBRICATION ENGI NEERINGeeeLUBRICATI 


Or why flooding work with better find the answer. A number of cutting 


coolant betters finish. In milling se a) ; 
Huids were thoroughly tested ani 


! 
‘ 


Minnesota machine = 
cut 137BCS being the last one. It was 


last because no more were tried; it 


more than answered the need 
: : inswer at 
With Stanicut, threads im 
and rejects were practically 


nated. Production jumped 4 


See your Standard Cutting Oil 

utting Oil Specialist. the operation lool life was (rl} Specialist. One of these Engineers 

n to see what he could d a Three blessings where the manufac- in | \ find the answer to your 
iggestions. 1. Use Stanicut 62 turer had looked for but one difficult me rking problem. Call 
xed ) tO Ll Withn Miner il Seal he 1¢ rest tandard | mpany 

Flood the tool and work with Lubrication engineering helps 

nixture instead of feeding it a high-speed press handle deep 


1 
Illinois 


at a time draw. To make equipment on hand ir | helt oe oe 


rit¢ 


th finish and ; ra , do the job that was needed, was ; tandard | ompany ot Nebraska 


NEERINGes eLUBRICATIOI! 


* 
i 


pletely satisfactory with the frequent problem when plant 


] - 1 
1d applicatior changing over to war work. The 


7 
4 


uation may be repeated in reconvert 


i 


ing to peacetime production. The 
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LEVELAND$ 


... for really heavy full automatic work, like this M 
10° Cleveland. There are Clevelands small 
production on bar stock down to 9/16 an 
models for every size between. All of them save money 
they sel wp quick!) and produce rapidly, mu tiple opera 
often requiring two or more individually manned n 


of other types. @ Also Cleveland-made high pressure hyd: 





die-casting machines for magnesium, aluminum, brass, b: 
zinc, tin or lead. @ Ask for Cleveland bulletins on automatic or 


die-casting production equipment. 


THE CLEVELAND AUTOMATIC MACHINE CO. 


CLEVELAND 3, OHIO 
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VAN NORMAN 





RAM-TYPE UNIVERSAL MILLERS 


=@F 


Save Set-Ups, Cut Cost on Milling 


Idle machine time, caused by reset-ups, often cuts the pro- 
ductive capacity of milling machines by as much as 70% 


You can reduce these time-wasting reset-ups and increase 
machine and operator output up to 40°, overall time with 
Van Norman Ram-Type Universal Millers. 


Here’s how it's done. The operator first sets up the work- 
piece. Then, by simply changing the position of the adjust- 
able cutterhead from horizontal... to angular... or verti- 
cal positions, and by moving the movable ram in or out — 
the operator performs practically all his milling operations 
with minimum reset-ups. Result — faster work, greater ma- 
chine capacity and less possibility of errors. 











Add to the above advantages... directional front and rear 
controls of all power feeds, large easy-to-read dials... 
solid rigidity — and you'll readily see how Van Norman Ram- 
Type Universal Millers assure greater accuracy, increase 
output and cut costs. 


b 4 
# ADJUSTABLE CUTTERHEAD 
Sives Vertical . . . Angular 
Horizontal Milling — All on ONE 
an Norman Ram-Type Universal 
er. 


SLOTTING ANGULAR MILLING 


VAN NORMAN COMPANY 


SPRINGFIELD 7, MASSACHUSETTS 


RAM TYPE UNIVERSA 
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FINISH SMALL PIECE 








HANCHETT 


oA 


SURFACE GRINDER 


36 
24-inch Magnetic 
Chuck shown loaded 
with a quantity of 
cutting tools for 
finishing. 


Showing comparative size of the Né. 24 
60’'x 108" and’the No. 36--68"x128” 





Similar in construction to the well-known Hanchett The versatility of this machine will make it an 
No. 36, the No. 24 Rotary Surface Grinder is elec- tegral part of your production plans—while p 
trically powered, controlled from a panel of push- marily suited for fast output on small pieces 
buttons . . . . equipped with a 24- or 30-inch No. 24 handles work up to 36 inches in diamets 
magnetic chuck for easy, time-saving set-ups... . and up to a height of 14 inches. 

the grinding wheel head is dynamically balanced, The No. 24 comes equipped with either segmenta 
assuring constant accuracy. or cylindrical type grinding wheels, as your need: 
Valuable floor space is saved, too, through the require. Write for additional details, in bullet 
built-in coolant tank and the compact floor di- 170-T-8. 


mensions of the No. 24, only 60" by 108". 





HANCHETT MANUFACTURING co. 


BIG RAPIDS, MICHIGAN U. S-Ae 


THE TOOL ENGINEE 











EDERM CORPOS ATION 
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“ Cc 
All Improved pROVIDEN 


Movements 
carry the suffix 
“2” on the top 
plate. 
Full-Jeweled 
Movements are 
now available. 








The IMPROVED 


FEDERAL DIAL INDICATORS % 





Again Federal steps ahead with new improvements and refinements in the design and 

construction of its Dial Indicators. Effective at once all models, except the ‘‘A”’ size, will 

include the following improvements: T L 
Better Proportioned Gears— Revised gears enable more positive mounting with less EDERA 
danger of loosening. Greater strength in the rack gear is obtained because of its new 

and larger size. Was the First to... 





Improved Pinion Bearing — The bracket supporting this bearing has been enlarged. 
The bearing itself is jeweled. The method of positioning it is improved. This means more 
precise tooth contact and more rigid support. 

More Accurate Alignment — of the gear bearings in the top and bottom plate is 
insured by improved manufacturing methods. Reduce Glare by Blackening the 


Use Jeweled Bearings. 


Introduce Low-Friction Indicators. 


Greater Strength cea The rack slide is held more positively. Indicator Bezels, Cases, etc. 


Elimination of Distortion — By improved means of attaching the top and bottom 


plates together, better alignment is obtained and bearing friction reduced still further. Standardize Dimensions for Inter- 


More Positive Movement Setting — Accuracy of the movement is improved. There is changeability. 


also greater latitude in adjusting the movement with the rack spindle. 


FEDERAL PRODUCTS CORPORATION - 1144 Eddy St., Providence, R. lI. 


*FEDERA 


PRECISION MEASURING INSTRUMENTS 
SEE Gece cc 
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HOW TO APPLY THE TIME-SAVING ADVANTAGE 6; 


Multiple Tooling and Automatic Cyclin: to 
“BOTH \ong and Short-Run Turning . . . 
















cimpuicity OF stt-UP 


ONE REASON 
WHY IT IS POSSIE 





TO INCLUDE 


average Seh-#? 
sieses tor 08 
Teco ore 





SHORT-RUN WORK 





ON THIS 
AUTOMATIC 


30 Minutes 


Total Time 


LATHE 





\ 


—_ 


Here are two typical pages from this new book. The sim- 
plicity of set-up of the Sundstrand Automatic Lathe is 
only one of seven reasons why this lathe can handle both 
long and short-run turning work more profitably. Jobs 


of both types, as well as special turning jobs, are de- 





Whether you have a mass production, short-run or a 
combination of both types of turning jobs, the Sund 
strand Automatic Lathe can be tooled up to handle 
either one faster. This is due to the seven machine 


design factors which have been incorporated tt 





scribed complete with tooling diagrams and illustrations. outstanding lathe. 


[he simplicity of cycle chang 








over and set-up, for inst é 
mits setting up some jobs 1: . 
making it pt 


able to tool up tor sho 


than 30 minutes.. 


ing. Obviously, these sav 
also available and des 


long runs. 








Get the complete infor 


A Long-Run Turning Job 


A Short-Run Turning Job 


this lathe today. The free box 


Starting trom bar stock, cut to length, the On a lot of 40 sleeves the turning 


tere; >t | 
Sundstrand Automatic Lathe contour turns and time was reduced from 75 to 8 offered contains a lot « ; 


forms the nose of 75 mm. shot. Oftentimes minutes. Other parts turned in- turning information that may 


one Operator can run one or more machines, clude sprockets, pulleys, gears, etc., fitabl 
profitable on your turning w 


depending upon the cycle time with lot sizes of 25 to 100 pieces. 








GET THIS FREE BOOK TODAY => => ® ~~ 


a 
, . . ; 2 
You'll find many lathe jobs similar to yours in this book. You'll also find ' ~d 


> 









valuable production data to compare with the performance of your present vi 
equipment. Write for your copy today. Ask for book 825. 


SUNDSTRAND MACHINE TOOL CO. 


Rigidmils * Fluid-Screw Rigidmils * Automatic Lathes * Hydraulic Equipment * Drilling and Centering Machines * Special Milling and Turning Machines 


2532 ELEVENTH ST., ROCKFORD, ILLINOIS, U.S.A. 
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This FREE 64-page 


OY book still evelinble, M 
, write for your copies ACKLIN HIGH QUALITY WHEELS 
FOR EVERY GRINDING PURPOSE WILL 


"PROTECT YOUR PRODUCTION” 


Ask for the services of a Macklin Field Engineer 


MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U.S. A. 


Distributors in all principal cities 
Detroit - Pittsburgh - Cleveland - Cincinnati - Milwaukee - Philadelphia 


Sales Offices: — Chicago - New York - 


UNE, 1944 















a 
_ Slow speed for inching, threading and 
ELANCE close inspection of work in process is 
== but one example of the versatility of 
Reliance motor-drive. Properly applied, mogpr- 
drive is more than power. In addition to con- 
trolled and variable speed, it can be the mans 
of: smooth, controlled acceleration—automatic 
reversing, quick stopping—control of tension 
—tandem operation. With Reliance motor- 


drive these functions can be provided electri- 





= INCHING 


re 
a” 
cally, eliminating such mechanical devices as 


clutches and gears. 


Reliance engineers have had wide experience 
in developing new uses for modern motor 
drive and, in cooperation with plant engineers, 
adapting basic developments to specific indus 
trial problems. Perhaps this experience can be 
usefully: applied in your plant. It is available 
on request. Ask for Bulletin 311 showing 
application of an all electric adjustable speed 
drive for A.C. circuits. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1088 Ivanhoe Road 


Birmiégham ¢ Boston ¢ Buffalo * Chicago ® Cincinnati * Detroit « Greenville (S.C.)* Houston * Los Angeles ® Mir 


Philadelphia * Pittsburgh ¢ Portiand(Ore.) © St. Louis® Salt Lake 











There's one ‘slow-down” that actually speeds pro 

duction. It is easily made a function of Reliance 

Motor-Drive. Useful for set-up operations, thread 

ing, color matching, inspection, safety. Just press 
a button and—do # electrically. 


RELIANCE 


Cleveland 10, Ohio 


neap s ®* New York 


ty eSan Franciscoe Syracuse *Washington, D.C. * other principal cities 
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NICKEL AIDS THE AUTOMOTIVE INDUSTRY 


to KEEP Em Rotune / 


Using ingenuity and “know-how” born 
of long experience, automotive engi- 
neers designed the phenomenally suc- 
cessful transport equipment that now 
speeds the United Nations on the road 
to Victory. 

Built to take punishment far above 
peacetime requirements, these spe- 

lized military vehicles are being 

duced in quantity by the mass- 
production methods that have amazed 
the world. From North Africa to the 
South Pacific, these trucks, jeeps, tanks 
1 half-tracks have repeatedly met 
nands for stepped-up performance. 


This kind of engineering-thinking 
neered the application of Nickel 
"ved materials. Now, when uninter- 
pted operation is so vitally impor- 


tant, the widespread use of Nickel is 
clear evidence of its many advantages. 

In steering knuckles or differentials, 
in forged gears or cast blocks, a little 
Nickel goes a long way to provide es 
sential dependability. It improves 
strength /weight ratios, increases wear 
and corrosion resistance, imparts tough 
ness, and assures uniform properties of 
the metals with which it is combined 

Today, maintenance crews on far-off 
battle fronts are learning what metal 
lurgists and engineers here long have 
known ... that, properly used, Nickel 
aids to “keep ’em rolling.” 

For years the technical staffs of In- 
ternational Nickel have been privileged 
to cooperate with automotive engineers 


and production men...men whose 


work is now so necessary to the Nation. 
Counsel, and printed data about the 
selection, fabrication and heat treat- 
ment of ferrous and non-ferrous metals 


is available upon request. 


New Catalog Index 


New Catalog C makes it easy 


to get Nickel litera 





‘ Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall St., New York 5,N. Y. 


UNE, 1944 


43 

















SPEED UP BETWEEN-CENTERS WO.?k 





If your manufacturing operat 


involve turning work bet» 
centers, write for your copy of | 
comprehensive catalog of Sen: 
Falls Work Drivers. It illustra 
and provides complete engin« 
ing data on eighteen standardi: 
models now available from sto: 
These proven time and labo 
savers no longer need be mad 
to individual customer’s specifica 
tions. You will find a standard un 
cataloged that will meet your sp: 
cific requirements and help speed 


your war production. 


SENECA FALLS MACHINE CO. 
Seneca Falls, N. Y. 
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New SPEED... 
New PRECISION 


(OR SMALL THREADED WORK 





NOMIES of the Cuircu- 







Chaser principle—exclusive 
\ational Aceme—are now 
ailable to producers of small 


ied parts, with the new 


NAMCO “DA” 
SOLID ADJUSTABLE DIEHEAD 








With only three parts, simple 





rugged in construction, this 









handles work from .056” 








875° in diameter, pitches 
o 20. 


(One adjustment brings all 





sers to fine diametric precision, 
dj they hold to the rigid stand- 


ds of Class 3 threads. Chasers 





ay be reground through 270° 
cumference—they last 20 to 50 
nes longer. 

lf you cut small diameter 


> 


breads, the new “DA” is the tool 





u need. Catalog D 42-A. 
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170 EAST 131% STREET « CLEVELAND, 0 





























































Style “DA” 
.056-.1875" 











ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE A TICS * AUTOMATIC THREADING DIES 
ANN TAPS + THE CHRONOLOG + LIMIT AND CONTROL STATION SWITCHES * SOLENOIDS + CENTRIFUGES + CONTRACT MANUFACTURING 

















Name Your 
Toughest Finishing iniohing Yob . - _ ONE OF 
THESE SKILSAW TOOLS 


will do it FASTER, BETTER, EASIER! 


if your proble m is grinding down heavy weld 
beads, smoothing off a thick braze, OF removing heavy 
burrs.--4 SKILSAW Portable Grinder will speed the work. 
If it's cleaning off spot welds, removing rust or scale, of 
polishing ‘ a curved surface .. - one of these SKILSAW Disc 
Sanders will do the job better. Or if it’s fin al-finishing 0” 
flat surfaces of any material . - - yOu can depend on a 
SKILSAW Belt Sander to do it easier. 
These SKILSAW Disc Sanders, Belt Sanders and 
Portable ¢ Grinders, like all SKILSAW TOOLS, are built to 
stand the gaff. They're powered for extra fast work . 
they're stre amlined, compact, lighter for easier handling 
and they're hetter-built throughout for trouble- 
free performance longer .-- 4 4 lower cost. 
Judge for yourself... - ask your dis- 
tributor for 4 demonstration of SKILSAW 
rOOLS on your own work today! 


Planning for After-the-War? 


Let Skilsaw Field Engineers help you now 
to plan “rooling- up” for peacetime pro- 
duction, with Skilsaw s new post- war tools. 


SKILSAW. INC. 
5033-43 Elston Ave., Chicago 30, I. 


Sales and Service Branches in All Principal Cities 


SKILSAV: 


wx 
MAKE AMERICAS HANDS MORS produc 
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is it possible 
to build 


a rat? 


I’ t answer to this extraordinary question 1s a curiou To build a machine that would reproduce 4 the behavior of 


For two scientists once ‘posed that very question t i rat “‘would require a mechanism probably as large as the 


i the answer was Yes! Capitol at Washington” —but it could be done! 


i 


They actually built a machine with the power to “‘leart For we’re at the beginning of an amazing new technological 
experience and ‘“‘remember”’ what it had learned—a mechar age. Already there are many kinds of thinking machines in 
ism capable of simulating the rudimentary behavior of a rat our incredibly mechanized world, helping to speed production, 
Comprised of solenoids, gears and relays, it traveled a grooved cut costs and build better products. And intimately a part of 
track forked by 12 dead-end side-tracks—equivalent to the this whole story is He science of machine tool engineering 
blind alleys which a living rat encounters. Set to take the dead Today, Jones & Lam$on engineers are working with the lead 
end forks, as if by an inner compulsion, this robot rat literally ing manufacturers in virtually every industry, helping them 
learned by experience to avoid the frustrating blind alleys, to plan production wow for the machines and the products 
perfect mechanical analogue to the conditioned reflexes of tomorrow 
of the brain.* They are at your service, t 


Manufacturers of Jniversal Turret Lathes + Fay Automatic 
Lathes « Automat Double-End Milling and Centering 
& Machines « Automatic Thread Grinders » Optical Compara- 


MACHINE COMPANY tors * Automatic Opening Threading Dies and Chasers 
SPRINGFIELD, VERMONT, U.S.A. Profit-producing Machine Tools 
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Copocity: 4x4 


Capacity: 6°x6 


No. 6A 
Capocity: 6" x 6° 
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'2 MEN NOW DO THE WORK OF 4 
AND SAVE FORGING STEEL T00 


The Ajax Steel & Forge Company, Detroit, has solved its cutting 
off problems with a battery of MARVEL Saws. Before, billets 
were cut-off with a hammer—an operation which not only re- 
quired at least four men and tied up hammers and furnaces, but 
also resulted in the waste of a great deal of forging steel. 


Now two operators with seven MARVEL Saws supply the entire 
plant with billets cut to exact size from bars up to 18"x 18" square. 
In addition to their present MARVEL Saws, five of which are illus- 
trated above, this company is adding a super-giant MARVEL No. 
24 Hydraulic Hack Saw—the new mammoth saw that quickly 
cuts-off the toughest steels in sizes up to 24"' x 26" cross section. 


Our local Marvel Sawing Engineer will gladly call at your plant 
study your metal cutting problems and make recommendations 
as to methods and equipment. Write for new Catalog. 

BUY FROM YOUR LOCAL DISTRIBUTOR 
ARMSTRONG-BLUM MFG. COMPANY 
"The Hack Saw People” 

5700 Bloomingdale Avenue Chicago 39, U. S. A. 

Eastern Warehouse & Sales: 225 Lafayette St., N 
THE TOOL ENGINEER 











* EX-CELL-O OFFICE AND 


NT TODAY ar eastmem lias lai 
MAIN PLA 


PARTS DIVISION 


DURING ITS FIRST 25 YEARS 
EX-CELL-0 HAS MADE “PRODUCTION” HISTORY FOR THE NATION 


Ex-Cell-O was founded a quarter of a century 
ago with a practical ideal—to bring to metal- 
working industries a new high standard for accu- 
racy and speed in mass production. Steadfastly 
through the years it has progressed in this direc- 
tion. Ex-Cell-O was the first company in the United 
States to design and manufacture and introduce 
for successful commercial use: a precision ball 


boring machine . . . a 11/2 horsepower compact hy- 
draulic power unit . . . a Diesel fuel injection pump and 
a universal-type Diesel engine nozzle . . . a machine to 
form and fill automatically square paper milk bottles 
in the dairy . . . Ex-Cell-O was also the first American 
company to undertake the mass production of hardened 
and ground precision parts for airplane engines. If 


you are planning for tomorrow, when new stand- 
ards will necessitate costs that are competitive, 
take advantage of Ex-Cell-O's wide engineering 
experience and extensive manufacturing facilities. 


EX-CELL-O CORPORATION + DETROIT 6 


bearing internal grinding spindle . . . a precision 
horizontal-type diamond boring machine . . . a pre- 
cision thread grinding machine . . . a precision cylinder 





EX-CELL-O MACHINE * EX-CELL-O 
TOOL DIVISION 


DIESEL DIVISION 


EX-CELL-O for PRECISION 








SPECIAL MULTIPLE WAY-TYPE PRECISION BORING MACHINES * SPECIAL MULTIPLE PRECISION DRILLING MACHINES * PRECISION 
THREAD GRINDING, BORING AND LAPPING MACHINES * BROACHES AND BROACH GRINDING MACHINES * HYDRAULIC POWER 
UNITS * GRINDING SPINDLES * DRILL JIG BUSHINGS * CONTINENTAL CUTTING’ TOOLS * TOOL GRINDERS * DIESEL FUEL INJECTION 
EQUIPMENT + R. R. PINS AND BUSHINGS * PURE-PAK PAPER MILK BOTTLE MACHINES © PRECISION AIRCRAFT AND MISCELLANEOUS PARTS 
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_ BUILT FOR 
SPEED... 


Change tools in your Drill Presses, Turret Lathes, 
and Boring Machines without stopping the spindles 
.Save set-up time and add many stations to your 
machines by using Magic Quick Change Chucks. 
By simply raising the locking ring, the cen- 
trifugal force throws two balls out of position, 
permitting the collet to drop out automatically. 
Collets of various types can be furnished to 
accommodate Drills, Reamers, Boring Bars, 


Counterbores, Core. Drills, Taps and Special Tools 
Our Tool Engineers will gladly assist you in | 
adapting Magic Quick Change Drives to your CU 
production problems. Send us sketches or blue 
prints for recommendations and quotations. AND COMPANY fn 


1901. SOUTH ROCKWELL STREET * CHICAGO, U.S.A. 
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Electric ides ™ 
duction © hrea read & 
and spiral fluted taps and threa i 
Grinding spee _— both wheel and wot __ forwat 
and reve — is adjusted by the twist qa dial. 
Variation is infinite and stepless- It’s an invest 
ment in better threa grinding, and low-cost 
investment at that! 
t describing, the new 
free of 


An attractive three-color fo 
ZEN Models 5 and 6 will be sent y° 


D E 
, on request: 
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(Below) BRRWESDRIL No. & 
Horizontal Honing Ma 
chine for honing large d 
ameter bores 
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Honing a 17% Diameter 
20 Ft. Long Bore with .0 
to .040 Stock Removal 


























Wes, ve ‘Z WwW? Standard 
Vertical Hon 
ing Machine. 


Bore up to 42 Diameter and Lengths to 75 Feet 


These large chrome molybdenum alloy forging 
cylinders, 1714" in diameter and 20 feet long, 
are honed on a No. 30 BikytveMIL Horizontal 
Honing Machine with a 50-foot working 
stroke. The honing operation produces a mir- 
ror finish with the removal of only .030" to 
-040" of stock. This manufacturer also uses 
this machine for honing larger cylinders by 
adapting a 4114"' hone on the same machine. 


Honing is Adaptable to Any Bore 

To meet any of your finishing requirements, 
BiantsomilL Honers are made in a wide range of 
sizes to handle work up to 42”’ in diameter and 
lengths to 75 feet or longer. These BXawtspaiL 
Honing Machines are made in vertical, hori- 


zontal, and angular types, with one or more 


with excellent results by conventional or co- 
directional honing. 


How to Select the Proper Machine 
for Your Job 


Let Baantspnu Engineers, experts in precision 
finishing methods, help you select the proper 
type and model of honing machine 

for your specific production require- 

ments. Just send blueprints of parts 

for analysis and recommendations. 

There is no obligation. 


FREE HONING DATA 


Here is a valuable book 
let with complete details 
of the Honing Process 
and the complete line of 
BAantspniL Honing Ma- 
chines. Write for free copy 


spindles. External surfaces can also be finished Bulletin No. T-121. 
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2 & 3 Oimensions Dasa teaseces 
PAIROORAP IE Super Speed MALERS 


The Right Size 
The Right Type 
of Machine 
for Every Job... 


From 2 or. te 2 ton 
DIE BLOCKS 


Tracer-Controlied 
MILLING 


Tracer-Controlied 
DUPLICATING 


Tracer-Controiled 
ENGRAVING 


Tracer-Controlied 
ETCHING 




















p ARKER-KALOW rules out socket 


trouble. First — by cold-forging to 


concentrate dense, tough metal 


where the strains are greatest. Sec- 
ond — by unequalled (Quality Control 
over all physical and mechanical 
“aide. 

P-K’s Quality-Control routine 
starts when the raw material enters 
the Parker-Kalon plant, and con- 


tinues until the finished screws are 


A Product of PARKER-KALON.--Specialists in 








at 


PARKER-KALON 
SOCKET SCREWS 


packed. Tests and inspections cover 
Chemical Analysis; Tensile and Tor- 
sional Strength; Ductility: Shock 
Resistance under Torsion and Shear: 
Hardness: Head and Socket Size and 
Position; Thread Fit. 


Socket Screw users need this pro- 


tection today more than ever. Specify ; > 
“Parker-Kalon” next time you order, (\ f 
: ee 4 STRIPPER BOLT: 


it costs no more. Parker-Kalon Corp.., 


208 Varick St.. New York 14. N. Y. 


PIPE PLUGS 
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HONING helped create 
"A00” Aviation 




















The tactical need for outflying our enemy has crowded military 
aviation into the “400” bracket, as may be seen in the com- 
parison below: 


WORLD WARI WORLD WAR II 





Speed 130 MPH 


400 meu 
400 Hours 


Period Between Engine Overhauls 40 Hours 


Tactical Ceiling 12,000 Feet 


40,000 Feet 
125 HP 
Engine HI Liberty) 


2, 000 up 





This amazing advancement has been accomplished largely by 
better engineering design, better metallurgy and better con- 
trolled machining. Microhoning provides one of the most 
important machining controls by assuring maximum quality 
and safety in the bearing surfaces of our military and naval 
plane engines and other plane mechanisms. 

Bearing bores and other critical surfaces are finished by 
Microhoning—the modern abrading process which removes 
stock at rates up to 65 cubic inches per hour, generates accuracy 
for roundness and straightness of bore within .0002” to .0003” 
and any desired surface finish. 


Better planes for war mean better planes for the peace to come 


MICROMATIC H UO NE C 


DETROIT, MICHIGAN 


1944 








Some Microhoned 


Aircraft Bores 


Engine Cylinder Barrels 
Master Con Rod (all bores 
Articulated Kod (all bores 

Piston Pin Bores 

Valve Guide Bores 

Pinion Gear Bores 
Oleo Cylinder Bores 
Brake Cylinder Bores 


Gun Turret Hydraulic 
Cylinder Bores and 
many other parts 
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Machine tools give meaning to this 





jury s verdict! 








It wasn’t much of a story. By news standards today it was strictly Page 14. The night City Editor slugged 
it “‘delinquent—local” and the man in the slot gave it a one-column head. JURY BLAMES 
SLUMS FOR JUVENILE CRIME. 


“Health stations, more hospitals and schools, recreational and training facilities, low-cost housing 
projects and community centers were recommended by the grand jury, in its final presentment yesterday, as 
measures to check the rising tide of juvenile delinquency in this etc., etc., etc.” 

Few people read it. In the midst of war and politics, it was strictly Page 14. 

That’s why we’re running it. Because that story should be a Page 1 MUST in every city in America. 
Because that jury’s verdict is a national challenge. Because it gives the lie to every brand of private or 
political complacency which turns away from one simple, unvarnished truth: Our sons are fighting 

for a better world than they left behind—and total victory is a long way off! 


What has the machine tool industry to offer here? One very real contribution: The engineers of 

the basic machine tool producers have helped the men of government and of industry to plan the most 
desperate and gigantic production program of all time. . . and they can help those same men 
in planning today for the peace that must be won after the war is won! 


One of these is a Bryant man. We invite you to send for him. 


6s Bryant Chucking Grinder Company 








Every Gulf Cutting Oil has specific properties 
which insure better performance on certain types 
of cutting jobs—probably the kind of jobs you 
have in your plant! 

Gulf Lasupar and Gulf Electro cutting oils, for 
example. The sulphur in these oils is combined 
by an exclusive Gulf process so that it is uniquely 
active Over a wider range of temperatures in a 
cutting operation. This is mighty important in 


controlling temperatures and insuring precision 


INDUSTRIAL 


LUBRICATION 





Tools are weapons .. . 


treat ‘em right 
JUNE, 1944 





Superior properties of Gulf Cutting Oils 
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point to improved production and tool life in your shop 


work, for the advantages derived from the sul- 
phur in cutting oils are governed more by the 
amount of chemically active sulphur present than 
by the total percentage of sulphur. 

Call in a Gulf Service Engineer today and ask 
him to show you how Gulf Cutting Oils can help 
improve machine shop efficiency. For your copy of 
the booklet on Gulf Cutting Oils—which includes 
a helpful 45-page machining guide — send the 
coupon below. 

GULF OIL CORPORATION + GULF REFINING COMPANY 
Gulf Building, Pittsburgh 30, Pa 

| Gulf Oil Corporatior Gulf Ref g Compa TE 

3800 Gulf Building, Pittsburg Pa 


Please se e, without obligatic i copy of the booklet, “Gulf Cutting 
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ils whict cludes a 45-page Ma 


57 























IG OIL TH 
A SENSATIONAL NEW CUTTING 


‘irgo oO 
‘TION le 
the 


OSI ne, r 


il Was 

hni, lar 
> of oO 

‘Nu fa, ture 


fy 


’ 
Ce 











Hwa 


ROTARY FILES 





rowing use of Tungste 
tools, the Charles L. Jarvis Company has developed 
. over the past few years a Ground-from-the- Solid 
cANM 
W » Cc i 
ANY, Tungsten Carbide file which, from past experience 
QQ Ny 
has proven to be extremely economical wherever 
ss standard High Speed Steel Ground - from -the- Solid 
” fre 
Ay 
ay ea" t » Fil > used 
Wh, Rotary Files are used 
Ss) 


It is possible to make extreme claims as to the life 
: and cutting speed of these new type rotary files and 
‘a, experience has proven that if these tools are care 
fully salvaged for regrinding, the rotary file costs 


can be cut to a fraction of the High Speed Steel files 


Send For New Catalog 


THE CHARLES L. JARVIS CO., MIDDLETOWN, CONN. 


TAPPING ATTACHMENTS «+ FLEXIBLE SHAFT MACHINES «+ GROUND ROTARY FILES 
QUICK CHANGE CHUCKS AND COLLETS 
































WORLD'S 
FINEST 
CARBIDE 








QUALITY CONTROL 


FROM ORE TO FINISHED PRODUCT 





Shop superintendents throughout America’s metal-working 
plants can tell you that steel-cutting time is saved and supe- 
rior results are obtained by Vascoloy-Ramet Carbide Tools. 


““Vascoloy-Ramet’” was the first successful cemented Car- 
bide developed for machining steel. It has been painstak- 
ingly maintained as the number-one quality by complet 
control of processing Tantalum-Tungsten Carbides from the 
crude ore to the finished product. 

Vascoloy-Ramet Corporation and Fansteel Metallurgical 
Corporation (world’s foremost producers of Tantalum) work 
hand in hand, to maintain the quality of the world’s finest 
Carbide. Advanced methods of manufacture have now 
lowered the cost to the user! 


Tools are now supplied in two finishes, Unground and Finish 
Ground. Unground Tools have all the angles and clearances 
formed and are very practical for shops having the equip- 
ment to grind their own tools. Unground Tools offer a sub- 
stantial saving in cost. Finish Ground Tools are ready for 
use and are the finest quality tools known to industry. 
WRITE FOR 
PRICE LIST 
280A 


If you are not getting maximum machining efficiency in 
i § ‘ 







Tungsten Carbide Tools. 





VASCOLOY ° RAMET © 


VASCOLOY-RAMET CARBIDE TOOLS AND TANTUNG CAST ALLOY CUTTING TOOLS 


NORTH CHICAGO - ILLINOIS 
DISTRICT SALES & SERVICE IN PRINCIPAL CITIES 


60 THE TOOL ENG'!NEER 





Only 


20 Musou 


of an inch 
clearance between 











But there’s no sticking or 
jiamming...no time lost... 
no gages spoiled 


I PM PILOT \y AGES ] 
finished with an annular groo\ 
sier and simpler in tight 


Insert one side of the 


ue PIPE MACHINERY COMPANY Cleveland, 0 


JUNE, 1944 














A PROMINENT MANUFACTURER OF 
MILLING CUTTERS says, "By cold treat- 
ing cutters in a Deepfreeze machine at 
—120° F. for two hours, we have in- 
creased cutter life from 7 to 24 hours 


per grind.” 


A BROACH MANUFACTURER writes, | 
“After cold treating high speed burnish- 
ing broaches at — 120° F. for three hours, 
an increase of from 216 to 648 pieces 
per grind was obtained." 


A MANUFACTURER OF PRECISION 
GAUGES states, ‘We have been able to 
minimize expansion in precision gauge 
blocks by treating them in Deepfreeze 
Industrial Cold Treating Machines. This 
stabilizati liminat 
growth and warping which formerly 
destroyed accuracy.” 





costly metal 


A MANUFACTURER USING DEEPFREEZE 
FOR SHRINK FITS comments, "The Deep- 
freeze Cascade —120° F. Industrial 
Chilling Machine saves us from $3000 
to $4000 per month over use of liquid 
air in assembling piston bushing.” 


For More Proof of 
Deepfreeze Savings 
Get this 


FREE Booklet 
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HOW CAN I USE THE 


> 


‘Derptreeze process oF Bip 
BEINN CHIN, SALW - 


Of course the specific answer to this 
question is entirely dependent upon 
the type of products being manufac- 
tured in your plant and your manu- 
facturing process, but we can answer 
it in part by telling you briefly how the 
Deepfreeze Cold Treating Process is 


being used in other plants. 


Your work might be similar. Take 
the following few examples for in- 
stance: 


Manufacturers are using Deepfreeze Cold 
Treating as a supplement to heat treating 
to secure greater hardness and more uni- 
formity of structure in machine parts. 


Tool manufacturers and tool users are 
obtaining remarkable increases in tool life 
by cold treating high speed cutting tools in 
Deepfreeze Industrial Chilling Equipment. 
Increases in tool life of as much as 500°; 


have been reported by many tool users. 


Manufacturers of 
and gauges are using the Deepfreeze Cold 
Treating Process to age products and stabil- 


precision instruments 


ize dimensions. This quick-aging of steel by 
chilling eliminates costly material growth 


and warp by holding the finished sizes under 
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all normal temperature 


dling. 
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freeze Cold Treating to t 
flying instruments and acces 
to predetermine their react 


mospheric conditions they 
in flight. 
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you without cost or obligatior 


The information contained in this booklet will give you a complete account of cold 


with Deepfreeze Industrial Chilling Machines. Whether you are acquainted with the De« 


process of cold treating or not, you will find that the material included will give you tt 


facts on the cold treating of metals. Write today for your free copy 
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Metals Division of Motor Products Corporation 





-» PROTECTS LATHE OPERATOR 
«> KEEPS VITAL PARTS CLEAN 


«>» MAKES BELT CHANGING EASY 


The operator does not catch fingers or cloth- 





ing in moving belts or gears on a Logan Lathe. 





The Cone Pulley Guard in its normal “down” 
position completely covers the countershaft, 
headstock and back gear assemblies. The 
motor-drive belt and change gear assemblies 
are completely enclosed. All guards are 
quickly and easily opened giving complete 
accessibility. Not only is the operator pro- 
tected, but vital parts of the lathe are shielded 
from dust and dirt accumulations. 


Raised to its “up” position, the Cone Pulley OPERATOR PROTECTED... 
VITAL PARTS KEPT CLEAN 


Guard automatically moves the countershaft 
Countershaft, back gears, 
headstock, change gears and 
sion, and makes changing the belt position motor-drive belt are all com- 


: pletely enclosed, yet quickly 
easy and safe...an exclusive, patented Logan quilts. 


toward the headstock, releases flat belt ten- 


feature. The flat belt tension is easily and 


quickly regulated by a simple screw adjust- BELT CHANGES EASY AND SATE 
Raising the Cone Pulley 
Guard to “Up” position au- 
design features of all models of Logan Lathes tomatically moves the coun- 
tershaft toward the head- 
stock, releasing tension on 
today for your copy of the latest Logan Lathe the fat belt. 


catalogs. 


ment. Full information on all the advanced 


will gladly be sent you on request. Write 


BRIEF SPECIFICATIONS 


Swing over bed, 1012” ... bed length, 434%" .. . spindle hole, 
2540" . capacity, 54 with push type collet . . . 6-position 
automatic indexing turret . .. stroke of turret, 444" ... 12 
spindle speeds from 30 to 1450 r.p.m... . all moving parts 
protected by ball bearings or self lubricating bronze bearings. 


MANUFACTURING 
TURRET LATHE 


LOGAN ENGINEERING CO. 


CHICAGO 30, ILLINOIS 


*One of a series describing the finer features of Logan Lathes Look for the next of the series 
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100-ton Hannifin hydraulic press, with s 


A hundred-ton push... 





at a finger-tip touch for Mack Trucks 


Fast, accurate straightening operations, 
as illustrated here, are but one example 
of the modern precision manufacturing 
methods behind Mack truck and mili- 
tary vehicle performance. This Hannifin 
100-ton straightening press combines 
compact, self-contained, hydraulic press 
design with sensitive pressure control 
for fast, easy handling. This control 
gives the operator any ram _ pressure 
from a few pounds to full 100-ton capac 

ity at a finger-tip touch. The control is 
so easy to handle that accurate straight 

ening can be carried on at a consis- 
tently fast pace. 


h-~aifin hydraulic presses are built 
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in a wide range of standard types, and 
are being used by many producers of 
military vehicles, armament, aircraft, 
and machine tools. Standard models, 
5 tons to 150 tons, can be readily 
modified to provide the table 


design, reach, gap, stroke and 





ram speeds needed to meet ind 
needs. Write for descriptive bu 
or consult Hannifin engineet 


cific recommendations 


HANNIFIN MANUFACTURING COMPANY 
621-631 So. Kolmar Ave., Chicago 24, Il 
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PRODUCTION PERSPECTIV 


TM REG sy THE BRANSON PUBLISHING COMPAaRgY 
. 
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PRODUCTION PICTURE: Shifting tides of sbattle and the long-range plans 


promulgated by naval and military leaders egontrol the pulse of industry, 


large or Small. . .%, WPB merely directs operatiogs, keeps the tracks clear. 





















| BREAKDOWN : Overall munitioys production rose 3 per cent in March, ending 
a S-month downward trend... . Still greater output in April, if anywhere 
near schedule, exceeded that for any previous month. ... May schedules called 


for sharp rises in every category of fighting equipment: communica- 
tions, combat vehicles, ammunition, guns and aircraft. 



























ONE TROUBLE: Since almost all major material bottlenecks have been broken 

(see below), the only catch in "production planning* is manpower. . . . The | 
new, clear-cut draft rules with leniency "aver.30" reflects concern .in | 
Washington over the manpower problem. 





















OUTLOOK: Unless Hitler's Fortress Europe falls soon, you can discount all 
talk of early.reconversion. .. « WPB has scheduled a 25 per cent rise in pro 
duction by late summer of’every critical fighting item. Aircraft leads 

the list, with no cutbacks in total output visualized this year. °* 




























CUTBACKS: Most war production: items. except aircraft are expected to be 
cut-back by November. ...A substantial decline by mid-year is certain in 
transport ships, destroyer escort vessels and grouhd Army ordnance items. 












MATERIALS: Outcome of the U. S. war production effort once hung on the 
‘ssuccessS of materials scheduling. Breaking the aluminum bottlenecks looked 
like the last worry. . . . But today, “steel is critical" again. Tight items 
include hot rolled bars, plates, sheets and tubing... . Causes of the grow- 
ing pinch are suddenly expanding requirements of the Services and pro- 
duction losses expected to reach 14 per cent in the second quarter... . 
Producer troubles are drafted manpower and work stoppages. 
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POSSIBILITIES: Anything can happen in war, and Washington's production 
planning has taken this into account. . . . WPB Vice Chairman Charles Wilson 
let the cat out of the bag, told reconversion-conscious auto builders and 
workers that when Gérmany surenders 35 per cent of U. S. war production 

| will be diverted to civilian manufacture. 
























| MACHINE TOOLS: Long slated for steady cutbacks, tke machine tool industry 

| bounced back with increased output in March and April. .. . Big news during te 
the past month was the upward revision of contemplated 1944 production P. 
(see page 106) with a rush of Army orders pushing earlier estimates of 
$375,000,000 in business up another $100,000,000. . . . Like every other es- 

| tablished industry, machine tool makers are “postwar conscious." For news 

| of what production engineers will demand in new machine tool designs, 

read the "PRODUCTION Round-Table" from Los Angeles (see page 67). 










































LAST-MINUTE NEWS REVIEW of MASS MANUFACTURING 
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Behind the TAP 


THE FINEST BUNCH OF DISTRIBUTORS IN THE WORLD 


— 








Yes, you get more than a fine tap that the leading small tool supplier is a mem- 


when you specify “Greenfield”— and one of ber of the nation-wide “Greenfield” distribu- 
the most important plus values you receive ting organization, devoted to helping you 
is the “on the spot” service of Greenfield solve your production problems. 


Distributors. Your local “Greenfield” Distrib- 
utor carries a complete stock. He can be at our 
your side in a few minutes. In nearly every on 
industrial center in America you will find 97 


GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASSACHUSETTS 
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New machine tool design requirements and the postwar outlook for mass manufacturing in the West were topics of discussion at 


he second “PRODUCTION Round-Table’’, held in Los Angeles, May 9. Participants in this forum, one in a nation-wide series 
sponsored by the Bramson Publishing Company, were, left to right: W. A. Herman, D. W. Gardiner, J. A. Kingston, D. E. Ludden, 


Each represented large Southern California 


H. B. Smith, W. La Bouvie, C. Knox, and A. Rosenstein. 


MACHINE TOOL DESIGN REQUIREMENTS 
REVEALED IN WEST COAST MEETING 


S THERN CALIFORNIA prod n dicated that the major shat 
wx é 


leaders are emphatically opti expanded facilities will prove 
stic with respect to future employ in 


requirements and a high level 


yblen ~ 


rmal 
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LaBouvie, Act- 
said that blue-prints wert ng ister |! han Kinner Mo 


postwar production. One 
lustrial activity for a 50 per cent increase Plant Engi- 
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necessary to en- ncluded rret lathes, 
employment for the present labor equipment, press controls, and grind 
ly, before war-time savings will ing wheels 
€ run out. 


redominant opinior 


Suggestions were < 
with general expressions 


expressed i tion in the ability of 
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PRODUCTION ROUND-TABLE 





een considered almost impossible 


of solution. They made such general 
that 


skill in labor had forced them to sim- 


observations as the decrease of 
plify production equipment. 

In the development of advanced 
manufacturing methods, there seemed 
could 
be improved in the product without 
increasing cost. A sidelight on this 
outlook was presented by W. A. Her- 
man, of Byron-Jackson, who spoke 
of “planning on better tools for high- 
er production.” 


reason to believe that quality 


When aircraft industry represent- 
atives indicated the need for heavier 
frames to meet the needs for high 
speed milling, members of the group 
appealed generally for ““more meat” 
in machine tools. This tied in close- 
ly with a comment on the difficulty 
of preventing transfer of gear marks 
or chatter on work when machining 
with carbide cutters. Even the appli- 
cation of fly-wheels did not eliminate 
the marks, they said. 


LESSONS IN TOOLING 
O'Keefe & Mer- 


pointed to a worthwhile exper- 


H. B. Smith, of 
ritt 


ience with DPC equipment. As pre- 
war stove manufacturers, his com- 
pany had watched costs carefully, 


had not seen its way to frequent in- 
machines. 
Introduction of 


vestment in new 
new equipment 
for war production, though in many 
cases it was a matter of taking what 
was available rather than what 
might have been wanted specifically, 
enabled production engineers to ven- 
ture beyond 
limits. 


pre-war production 
They were able to do things 
they previously had not conceived of 
doing. They learned more about appli- 
cation of machines, more about what 
to expect, and more about what to 
demand from equipment. 


Among the outstanding experiences 


signments 


described by firms engaged in stamp- 


ing was one about the use of carbide 


punches and dies, as in notching and 
slotting laminations. 

\ general observation, backed by 
every man present, was that money 
invested in good tooling pays off. 
There was no such thing as “cheap” 
tooling, they agreed. For example, 
Walter LaBouvie, of Kinner Motors, 
felt that used DPC equipment would 
not fit into the picture for production 
of precision built parts. Allen Rosen- 
stein, of Utility Fan Corporation, saw 
increased need for heavy presses to 
turn out the larger stampings which, 
increasingly, are being specified. 


AUTOMATIC ASSEMBLY EQUIPMENT 


With regard to metal forming in 
general, considerable 
expressed in 


interest 
automatic 


was 
assembly 
equipment, incorporating the use of 
welding, riveting, and furnace braz- 
ing. Precision stamping has advanc- 
ed to the point where these men feel 
that it can be an important part of 
mass production, provided that com 
ponent parts can be readily assembled. 
Aircraft production engineers saw 
a broad future for machine design in 
their field. Favoring the advantages 
of stretch forming to produce a vari 
ety of contours in sheet, they asked 
for simplification of 
the standard now on the 
market. Utopia, as far as they were 
concerned, would be an automatic se- 
quence of hydraulic. actuation in 
place of the sometimes complicated 
routine of manual operations. 


operations on 
machines 


The advent of larger aircraft has 
tended to exaggerate some of the 


problems which did not seem so im- 
portant in the construction of small- 
er models. Obviously, these men 
have begun to think—though inde- 
pendently of their present tooling as- 
in terms of the recently 
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IDEAS ON BENDING MACH'NES 





These men are Te 





thinking in such terms 
possible takes a little longs 
little closer, to practical real 







possibility, was their mutual i 
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Comments on high speed mil 
did not place the entire 
improvement on machine fra 
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TION Round-Table 


forum of 


azine. 


mass production industry. 


RIGINATED by The Bramson Pub- 
lishing Company, the 


manufacturing 
# conducted by the editors of this mag- 


Designed to reveal current and post- 
war machine tool design requirements, 
it serves also as a sounding board for 
future trends in industrial skill-requirements, new materials 
and fabricating techniques visualized in a 


PRODUC. 
is a fact-seeking 
executives 


meetings are 


at these forums will materially assist the government 
surplus machine tool disposal problems, machine tool b 
ers in gaging future market demands, and production 
in appraising their own methods and equipment ir 
to the trends in metal cutting indicated. 

The West Coast Round-Table, held in the Los Angeles ! 
more Hotel, May 9, was the second of a series scheduled 


wide range of 


With participants drawn from representative 
the region in which each Round-Table is conducted, 
revealing 
guide future machine tool purchases. 
opinions expressed by the outstanding production engi! 


ndust 





factors whicl 


It is believed that 


fundamental 
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ming 


parts, representative pro- 


precisior found 


stampings 
istom-built presses for rugged 


ere doing satisfactory job. 
continual need for 
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equipment 
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forming 


et to the progressive 
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resistance welding equipment, 
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ENGINEER SUGGESTS DEVICE 


fol 
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th, of O’Keefe & Merritt 


the course of the 


in asking for a machine, now 
istent which would permit 
onomical producti 
ferring to tooling press 
he asked for a hydraulic du 
ting machine that will ‘finger’ a 


didn’t feel that 


tern He 


equest fo facilitate 


equipment to 
of dies for complicated draws 


ut of line in that aircraft plants 


e made equipment which sup- 
es certain basic requirements. The 
sibility of the application of the 


gage principle wherein the tracer 


iffected the escape of air from an 


perture and thus activated hydraulic 
vlinders was discounted because of 
he difficulty which he had found in 
iintaining steady pressure. 

rhe subject of single purpose ma- 











chinery was considered, and to some 
take! oO! 
important 
the 


extent granted as an in 
Che 


possibility of 


creasingi\ acto 


group welcomed 
greater flexibility through the appli 


cation of sem) portable heads point 


ing to its obvious advantage in pro 
duction of any varied line of products 

In line with a general interest in 
simplifying equipment for easier op 


eration, Kingston, of Norris Stamp 


ing, pointed to the ever-present need 
for protecting the equipment itself 


Che use of electric eye applications 
and strain gages has proved invaluable 
in saving damage to dies and presses 
when the punch is activated though 
no work has been placed in the press 

With regard to 
machines, the group felt that need for 
of tool breakage through 
that 


metal removing 
prevention 


carelessness was present Dut 


machine tool builders had 
provided TO! this 


able The 
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were difficulty in pre 
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ically frequent cases 
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GRINDING WHEEL DEVELOPMENTS 
W. A. Hert 


n Compal 


an of the Byror Jack 
has made some remark 
able experiments In grinding wheel 
a herringbone 

24” diameter, 


finished 


shapes.Cutting pattern 


in 3” wheels has 
boosted production on fine 


work as much as 100 per cent \ 


plunge cut with this type wheel has 
excellent fin 
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heat 


also produced a most 


The 
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ish. operation of wheel 


such that is dissi 
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tion of machine tools in general some- 
what deficient Most of the ma- 
chines in this man’s plant have re 
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Automatic shell turning machines, 
particularly those with large spindles 
required to chuck 6° 
most likely to 
that 
held tightly to 
This required installation of a flush- 
THE END 
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require attention, in 


their large bearings had to be 
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ing systen 
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especially newsworthy. 


se of a biased news-gatherer, but rather of men actively 
ngaged in normally competitive California industry. for 


Toledo. 


In contrast. the first meeting at 
ought 


ranging 


together six executives 


from hig 


ion manufacture of commercial and laboratory 
Round-Table discussion 
ntered on the possible utilization of excess war-built ma- 


At the first mid-western meeting, 


nation s 

current 
stwar production possibilities of the far west, this meeting 
The opinions expressed are 


trom 
production automobile work to the 
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interest In 


mass- 
the 


not 
greater 


Ohio. 
mid-west 


April 21, 
industries 
pre- 


scales. 


pose equipment. 





As regards machine design. the 
increased output per unit and special equipment engineered 
flexibility. 

The inevitability of product design 





chine tools with all industries represented agreeing that such 
machines can only find a place In postwal industries involved 
in highly repetitive operations on a product of static design. 


Toledo conferees called for 


change visualized by 


these long-established producers was reflected by a universal 
demand for special unit 
characteristics that would 


type machines possessing design 


permit easy conversion to various 


jobs without the rigidity now inherent in much special put 
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Systems 


Cc. D. WRIGHT 


CHIEF TOOL DESIGNER 
THE McKINNON INDUSTRIES, LTO 
GENERAL MOTORS CORPORATION 


SUBSIDIARY 


| Rege OF UNIFORMITY on gaging 
policy for gagemaker’s tolerance 
and wear allowance is the chief dif- 
ficulty facing tool engineers charged 


with providing these important in- 
spection tools. The principal ob- 
jective of gaging is to obtain max- 


imum interchangeability, but this de- 
mands a suitable system for fits. 

The disagreement in policy among 
several gaging systems which indus- 
try has been forced to use demon- 
strates a need for uniformity. 

A gage is a manufactured article 
and must be given a manufacturing 
tolerance. Also, since a gage is sub- 
ject to wear, the extent of permissible 
wear must be established. 

Gaging policies differ widely in re- 
spect manufacturing toler- 
allowances. Direc- 
tion of application of the tolerance is 


to gage 
ances and weat 
the main point of issue among three 
systems in common use. 

The first system, based on Amer- 
ican Tentative Standard B4a-1925, 


Gaging 
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FIGURE 1. 


Illustration 
fundamental 
specifications: Basic 
size, allowance, tol- 
erance, and limits 


shows 
gaging 
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plain gages shall not exceed the ex- 
treme limits of the parts to be gaged.”’ 
Fixed limit gages demonstrate this 
principle. Figure 2 shows a _ hole 
with the “go” and ‘no go” gages to 
check it. The gages must be of such 
size that the “go” gage will enter the 
smallest acceptable hole minimum 
and the “no go” gage will be refused 
by the maximum permissible hole. 
Ideally, gages should be the exact 
size of the limit that they are intend- 
ed to check. Practically, a 
maker’s tolerance is required 


gage 
and, 



























































wherever necessary or possible, an 
states: “The extreme sizes for all allowance for wear should be pro- 
FIGURE 2. Wear allowance and manufacturing tolerance on 
fixed limit gages, American Tentative Standard. 
T,= GAGE MAKERS TOLERANCE “GO” | 
T,=GAGE MAKERS TOLERANCE “NO GO 
W=WEAR ALLOWANCE 
ALLOWANCE =HMIN.-S MAX. 
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LIMITS OF HOLE = HL MAX- 


SPECIFIED TOLERANCE OF HOLE = MAX.-H MIN. «HH 
WORKING TOLERANCE OF HOLE =H -(T, + Tr +W) 
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ince of the 
or allowance is applied 


direction 
gage 
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direction 
only is a 
in a posi 
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safety. 
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In the 
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recel\ 
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le limit and subtra 
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e line of reasoning is used 
systems, deviation of gages 
tolerance. 


the direc- 


the actual part 


difference is in 

ige tolerance. 
gaging systems, the gage 
the 


The mag- 


related to 
t total tolerance. 


1 
the 


tolerance is 
tolerance affects the 
the gage as well as its useful 

If the tolerance the 
educed more than necessary, 


on 


If tolerance is too large, 
will not fulfill its intended 


TOLERANCE VALUES REQUIRED 


ging system is incomplete 
t definite values for permis- 
vage wear and gage tolerances. 
dition, a ‘‘marking figure” 
| be indicated on the gage so 
t may be removed from inspec- 

it a predetermined dimension. 
When successive inspections are 
quired, it is desirable that working 
ges be of dimensions inside the 


s of those used in succeeding in- 


War production has emphasized the need for a uniform 

gaging standard. This study of three systems points to 

the best features of each and a possible combination of 
values to attain maximum interchangeability 


ance and tolerance are shown in Fig- 


ures 3 and 4 

Other factors that must be consid 
ered by the designer include the ma- 
terial used in the construction of the 
gage, the materials being checked, the 
total quantity of work to be checked, 
and the frequency with which the 
gage will be used. 

This system satisfies the main re- 
quirements of a gaging system; i. e., 
direction and definite values for per- 
missible wear and gage tolerance, to- 
gether with a difference in the di- 
mensions of work and _ inspection 
gages. The main objection to it 
its restriction of specified work toler- 
ance, a factor which is noted increas- 
ingly with closer precisions 

Admittedly, such a system assures 
reasonable interchangeability, but 
the final objective is maximum inter- 


is 








COM 
PO 
NENT 


GAGE 





TOTAL | 


ANCE 


TOLER A 


WEAR 
LLOW 
ANCE 


TOLERANCE 


GO 


NO GO 





0005 
001 
002 | 
003 
004 | 
005 
006 
007 
008 
009 
010 | 
& UP 





0000 
.000 | 
0001 
000! 
.0002 
.0003 
.0004 
.0004 
.0005 
0005 
.0005 


00005 


000! 
0001 
0002 
0002 
0002 
0002 
0003 
0003 
| .0004 
| .0005 





.00005 
.00005 
0001 
0001 
0002 
0002 
.0002 
0002 
.0002 
.0002 
.0003 











FIGURE 3. 


Wear allowances and gage makers’ fol- 
erances; plain plug, ring, and snap in- 


spection 


gages, 


American 


Tentative 











ections. Schedules of wear allow- 


changeability. Standard. 





FIGURE 4. Schedule of wear allowances and gage makers’ DIMENSIONS 


PLUG 

w. & apply te 

Subtract allow. & apply tol 
SNAP AND RING 

GO: Subtract allow. & 

NO GO: Add. allow. & apply 


tolerances for work gages, American Tentative Standard. 
oor GO: Add all 
NO GO 


60. | 
GAGE 


TOL. } AL 
TOOL b A 





NO GO 
GAGE 


LOW Ol | 


apply tol 
tol 


WEAR WEAR 
COMP ALLOW 


SEE TYPE B 





0.0005 
0.00! 
0.002 
0.005 
0.004 


0.00015 
0.0003 
0.0003 
0.0004 
0.0006 


0.00005 
0.0001 
0.000! 
0.0002 
0.0002 


0.0000 
0.0000 
0.0001 
0.000! 
0.0002 


0.00005 
0.00005 
0.0001 
0.000! 
0.0001 


0.000! 
| 0.0002 
0.0002 
0.0003 
0.0004 


0.0007 
0.0008 
0.0009 
0.0010 
0.0011 


0.005 
0.006 
0.007 
0.008 
0.009 


0.0002 
0.0002 
0.0002 
0.0002 
0.0003 


0.0002 
0.0002 
0.0002 
0.0002 
0.0002 


0.0002 
0.0002 
0.0002 
0.0002 
0.0002 


0.0005 
0.0006 ce il 
0.0007 | 


B 6O : SUBTRACT FROM MAX 
0.0008 


NO 30:ADD TO MIN. 
0.0009 


0+ 0.000 =MIN 
} | 


AND RING 


0.010 
0.012 
0.014 
0.015 
0.016 


0.0012 
0.0015 
0.0017 
0.0018 
0.0020 


0.0004 
0.0005 
0.0006 
0.0007 
0.0008 


0.0003 
0.0003 
0.0004 
0.0005 
0.0005 


0.0002 
0.0003 
0.0003 
0.0004 
0.0004 


0.0010 
| 0.0012 
0.0014 
0.0015 
0.0016 





SNAP, 








0.018 
0.020 
0.022 | 
0.024 | 


0.0020 
0.0020 
0.0020 
0.0020 
0.0020 


0.0009 
0.0010 
0.0010 
0.0010 
0.0010 


0.0005 | 
0.0006 | 
0.0007 | 
0.0008 | 
0.0010 | 


0.0006 
0.0007 
0.0008 
0.0009 
0.0010 


0.0016 
0.0016 
0.0016 
0.0016 
0.0016 


MARKINGS: FOR MARKING "GO" 
Add A to, or subtract 
dimensions, as follows 
PLUG: Add 
SNAP (plain & adjustable 
RING: Subtract 
FLUSH PIN: If type A, add 

If type B, subtract from mox 
FOR MARKING “NO GO" 
On all gages, use act size of No Go 
(gage maker's t t included) 


\ from, the component 


PLUG, 


Subtract 





0.025 


to min 














a) 
db) 


Insp. gage wear allowance 
Insp. gage tolerance. 


insp. gage tolerance + work gage wear allowance. 


gage 
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FIGURE 5. 


Go” gage for that part. 


inal dimension, and “No Go” members equally divided on the 
plus and minus side. 


Ring gages are held on the minus side unless otherwise 


specified. 
CYLINDRICAL RING GAGE SYMBOLS 


as working gages except when especially close tolerances are = y 
required. 


Y=Precision-lapped, and are used as working gages and 


. ZA commercial 
inspection gages of accurately ground parts. 


Z=Used when extreme accuracy is not essential, and when 


the working tolerances are fairly liberal. These gages have 





Gage makers’ tolerances adopted by Gage Manufacturers Association. 


@ As a general rule, gage tolerance is held to approximate- a ground and lapped finish. This is the regular c 
ly 1/10 of the tolerance allowed for the piece being gaged, type of ring gage that manufacturers furnish unk 


or 10% of the difference in diameter of a “Go” and a “No quirements call for greater accuracy. 


ZZ —Ground, but not lapped. These ring gages aré 


In order to keep from encroaching on the working toler- expensive available, and are used when the number 
ance of the gage, plug gage members are held to the follow- to be gaged is comparatively small, and when tole 
ing accuracies—"“Go” members on the plus side of the nom- __ liberal. 


CYLINDRICAL PLUG GAGE SYMBOLS 


XX=Precision-lapped to very close tolerances, p 
for master gages, master disks, and setting gages 

X--Precision-lapped to close tolerances. These are 
some types of master and inspection gages, and for 
X-==Precision-lapped to very close tolerances, and are used gages when the tolerances are especially close, and 


principally as master and reference gages. They are not used highest grade of precision is required. 


Lapped to slightly larger tolerances than the p 
classes, and intended to be used as working gages. 


finish—that is, these gages are 
and polished, but not lapped. They are used as wort 
gages when the tolerances are liberal and the quantiti 
pieces to be gaged are small. 





MALE 
ABOVE INCLUD- GAGES x Y 
ING ONLY 
xx 



















029 825 .00002 .00004 00007 

825 1.510 .00003 .00006 .00009 
1.510 2.510 00004 -00008 00012 
2.510 4.510 00005 00010 00015 
4.510 6.510 .000065 .000 13 .00019 
6.510 9.010 .00008 -00016 .00024 
9.010 12.010 00010 .00020 .00030 











































































RING 
z GAGES 
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00010 00020 

00012 .00024 

00016 00032 | 
.00020 00040 | 
00025 00050 | 
.00032 00064 | 
.00040 00080 | 











The second system represents the having a tolerance in the direction of 
practice of some American gage _ the “go” gage takes away more limit 
manufacturers. The main differ- From this, it follows that the min- 
ence between this svstem and the one imum ‘no go” gage should be the 
just discussed is in the disposition of same as the maximum limit of the 
tolerances on the “no go” gages. hole. The maximum “no go” plug 
The tolerance on the “no go” plug would necessarily be the maximum 
extends in two directions from basic limit of the hole plug gage maker’s 
size instead of one. The “no go” _ tolerance. Although the argument 
ring is given a negative rather than a points to a positive tolerance on the 
positive tolerance in order to en- ‘no go” plug gage, a_ bilateral tol- 
croach as little as possible on the  erance was adapted until the matter 
working tolerance might be definitely settled. (See Fig 

The argument for this system is in ure 5). 
the product designer’s intention fhat 


the shop shall work to the full toler- 10% WORK TOLERANCE 

ance shown on the part drawing. No With this system, the gage maker’s 
definite wear allowance is given. but tolerance is related to the component 
to afford maximum gage life, the tol- total tolerance as in the first system 
erance on the “go” gage is applied in discussed in one case and to the di- 
the direction of the “no go” gage. ameter in another. The tolerance 


\ “go” plug gage having a toler- for plug and ring gages as adopted 
ance in the direction of the “no go” by the Gage Manufacturing Associa- 
gage to provide for working toler- tion is shown on Figure 5. As a 
ances and wear, automatically takes general rule, it is held to ten per cent 
away part of the working tolerances of the component to‘al tolerance for 
of the hole. A “no go” plug gage work gages, and five per cent for in- 
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spec tion gages unless 
specified This difference 





work and inspection gag 





conflict in the icceptance 





a worn work gage that wot 





jected by the inspectior cag 
The Gage Manufacture \ 






tion has adopted four cli 





ances for standard comme 





and ring gages. which cove 





the conditions necessar\ 





changeable manufacture 





Cylindrical ring gages 





ed in four different group 


_ 





ing to finish and accuracy d 
as Class X. Class Y, Cla 
Class ZZ. Cylindrical 


are made in four classes he 







ances are the same except 
XX tolerance is added ar 


tolerance is eliminated Che 







classes of plug gages are ce 


XX, X, Y and Z 


This system falls short on s 







the main requirements of a 





system, but it does lean toward 





practical side in striving to a 
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interchangeability 
third the 
juirements of a gaging sys- 
well as attaining maximum 


system satisfies 


ngeability. It is the system 
unces for plain limit gages as 
ended by the British Stand- 
titution in their War Emer- 
pecification B.S 1941. 
nain difference between this 


YOY: 


ind the first one discussed is 
e tolerance zones for inspec- 
ies border on the outside of 
cified work How- 
generally agrees with the dis- 
1 of the 
ifacturer’s Association, 


tolerance. 
pesiti tolerance of Gage 
Mal insur- 
ng that no work within prescribed 
will Tolerance 


the 


limits be rejected. 
zones for work gages lie inside 


specified part tolerance 
SMALL GAGES EXCEPTED 


An exception is made in the case of 
no go” work gages for small work 
tolerances up to 0.0017”. In such 
ases, the tolerance zone for the work 
gage is either the same as the “no 
go” inspection gage outside the tol- 
erance zone for the work or it strad- 
dles the adjacent work limit. 

The object of this exception is to 
avoid an unduly large encroachment 
on the work tolerance where this is 


a matter of small magnitude 
Total specified work tolerance is 
reduced to some extent by the work 
gages, partly to assure that all work 
which passes work gages will also 
the 
The remainder is caused by 


pass corresponding inspection 
gages. 
a provision of wear allowance on the 
“go” gage 

Gage the 
specified component tolerance do not 
depend on the size of work, presum- 
ing that size should be 
when the 


product engineer. 


tolerances relating to 


considered 
tolerance is fixed by the 

The magnitudes of gage tolerances 
have been made as large as possible, 
to facilitate gage manufacture. Yet, 
an unduly large gage tolerance would, 
in the case of a work gage, unjustifi- 
ably reduce the work tolerance, and, 
in the case of inspection gages, would 
increase the risk of accepting work 
outside limits. Recom- 
mended tolerances are shown in Fig- 
ures 6 and 7. 

When the number of components 
being manufactured warrants the use 
of setup gages and work-inspection 
gages, the new gages are measured 
and those nearest to the work limits 
are marked inspection. 
As “go” gages used on set-up become 
slightly worn, but still are within the 


specified 


for setup 


tolerance zone, they may be trans- 
work-inspection. Wear on 


work-inspection may 


ferred ti 
go” gages 
still leave them serviceable as inspec 
tion gages 
All work and 
clearly marked 


Inspection gages are 
with H and L 


mensions which they are intended to 


di- 
control, together with the words ‘go’ 
and ‘“‘no go”’ 

Che appendix of the British system 
remarks that gage tolerance is direct- 
ly related to the work tolerance, and 


that lesigners should choose part 
tolerances as large as consistent with 


their satisfactory functioning 


CONSIDER AVERAGE FIT 


An added remark is to the effect 
that in specifying tolerances for mat- 
ing parts, too much attention is often 
paid to the conditions resulting from 
assembly of the loosest and tightest 
possible fits. Such extremes are un- 
likely to better 
choice of tolerances is obtained by 


occur, and a much 
considering the average conditior of 
fit. 

This line of reasoning is shown in 
ball bearing catalogues, where speci- 
fied sizes are shown and expected tit 
indicated for 95 per cent of all cases 

Knowing the designer’s attitude 
towards proposed standards not of 





FIGURE 6. Tolerances for work plug gages, British System. 





WORK TOLERANCE 
Difference between high (H 
limit and low (L) limit 
UPTO 
AND 
INCLUDING 


GAGE 


ABOVE TOLERANCE 


INCHES INCHES INCHES 


0.000 7 0.000 05 
0.00! 2 0.000 10 
0.001 7 0.000 15 
0.002 5 0.000 2 
0.003 5 0.000 3 


0.000 
0.000 


0.005 4 
5 
0.000 6 
7 
8 
0 


0.007 
0.009 
0.012 
0.015 
0.020 


0.000 
0.000 
0.00! 
0.00! 2 
0.001 5 
0.002 
0.003 


0.025 
0.03 
0.04 
0.05 


0.05 
0.07 
0.10 
0.15 


0.07 
0.10 
0.15 
0.20 


0.004 
0.005 








DISPOSITION OF GAGE TOLERANCE 


GO 
H LIMIT OF 


GAGE TOLERANCE 
FROM L 
LIMIT OF WORK 
INCHES 

05 


+-0.000 

+-0.000 | 
15 
2 
3 


L LIMIT OF 
GAGE TOLERANCE 
FROM L 
LIMIT OF WORK 
INCHES 


NO GO ———— 


L LIMIT OF 
GAGE TOLERANCE 


H LIMIT OF 
GAGE TOLERANCE 
FROM H 
LIMIT OF WORK 
INCHES 


+-0.000 
+-0.000 05 -0.000 
+-0.000 05 -0.000 
0 0.000 
0 0.000 


FROM H 
LIMIT OF WORK 
INCHES 


05 0 


0 0.000 
0 0.000 
0.000 
0.000 
0.001 
0.001 


0.000 


0.001 
0.002 


0.004 
0.005 
0.007 





JUNE, 1944 


















































FIGURE 7. Tolerances for inspection plug gages, British System 
WORK TOLERANCE DISPOSITION OF GAGE TOLERANCE | 
limit and low (L) Tieit SO ———_— NO GO | 
UPTO GAGE H LIMIT OF L LIMIT OF H LIMIT OF L LIM 
ABOVE AND TOLERANCE GAGE TOLERANCE GAGETOLERANCE GAGE TOLERANCE GAGE TOLE 
INCLUDING FROM L FROM L FROM H FROM 
LIMIT OF WORK LIMIT OF WORK LIMIT OF WORK iMIT OF 
INCHES INCHES INCHES INCHES INCHES INCHES NCH 
& i 
0.000 3 0.0007 0.000 05 2 0.000 05 +0.000 05 | 
0.000 7 0.001 2 0.000 10 5 —0.000 10 +-0.000 10 
0.001 2 0.0017 0.000 I5 3 —0.000 15 +0.000 15 | 
0.001 7 0.0025 0.000 2 3 —0.000 2 +-0.000 2 | 
0.002 5 0.0035 0.000 3 9 —0.000 3 +-0.000 3 | 
0.003.5 0.005 0.000 4 0 —0.000 4 +-0.000 4 
0.005 0.007 0.000 5 0 —0.000 5 +0.000 5 ) | 
0.007 0.009 0.000 5 0 —0.000 6 +0.000 6 0 
0.009 0.012 0.000 7 0 -0.000 7 +0.000 7 0 
0.012 0.015 0.000 8 0 0.000 8 +0.000 8 0 | 
0.015 0.020 0.001 0 0 —0.00! 0 +0.00! 0 0 
0.020 0.025 0.0012 0 —0.001 2 1.0.00! 2 ; | 
0.025 0.03 0.00! 5 0 -0.001 5 +0.001 5 C 
0.03 0.04 0.002 0 —0.002 +-0.002 0 
0.04 0.05 0.003 0 —0.003 -+-0.003 0 
0.05 0.10 0.005 0 —0.005 +0.005 0 | 
0.10 0.15 0.006 0 —0.006 +-0.006 0 
0.15 0.20 0.007 0 —0.007 -0.007 0 
The simplicity of table 
FIGURE 8. GAGING SYSTEM tion of the first system based on the 
Summary of advantages AMERICAN GAGE ___ American Tentative Standard may be 
of three gaging systems. cunue’ maa evevan well combined with the practical 
Definite Gege Meker’s policy of the gage manufacturer’s 


Tolerance 
Definite 
Wear Allowance 
Intentional Diff. Between 
Work & Inspection Gages 


Least Encroachment 
on Compenent Tolerance 


+ 
4 
” 
my 
-” 
* 


Maximum Permissible 
Gage Tolerance 

Consideration for Small 
Tolerances Below .0015 








his own making, it is not the purpose 
here to try to sell, or condemn, a 
specific system. However, it is pos- 
sible to list requirements and com- 
pare systems. 

To obtain maximum interchange- 
ability, certain requirements must be 


considered. These may be summar- 
ized as: 

(a) a definite gage maker's tolerance 
(b) a definite wear allowance 

({c) an intentional difference between 


work and inspection gages 

least encroachment on component 
tolerance. (This embraces direction 
and magnitude 


(d) 


(e) maximum permissible gage toler- 
ance 
(f) consideration for small tolerances 


below .0015” 


74 


(g) direction of tolerance—determined 
by policy 

(h) considerations of material and fre- 
quency of use bearing on whether 
work and inspection gages or in- 
spection gages only. 

A summary of how the three sys- 
tems discussed measure up to the con- 
siderations is shown on Figure 8. 

The Gage Manufacturer’s Asso- 
ciation System and the British 
System are in more or less general 
agreement on direction of tolerance. 
The policy adopted by the British 
Standard of a positive tolerance on 
the “no go” plug gage should strength- 
en the argument for its incorporation 
into the American Gage Manufac- 
turer’s System. 


Association System and British Sys- 
tem in forming a national standard. 

The decision as to the direction of 
the tolerance should be influenced 
by the recent standard on threads 
(National Bureau of Standards 
Handbook H28) where the inspec- 
tion gage borders on the extreme 
limits and the work gage is within 
the extreme limits of the product 





| PRE-SET GAGING | 


To gage the grinding of eight bear- 
ing surfaces on aircraft engine crank 
shafts, the Lycoming Division of The 
Aviation Corporation utilizes a series 
of standard gages, each equipped with 
dial indicators pre-set for a given di 
ameter. 

Held in position by a 
grinding gage arm, the pre-set dial in- 
dicator registers zero when required 
diameter is reached. In addition to 
reducing critical material inventor) 
this method eliminates the frequency 
of error occurring when a single gage 
is reset for each bearing in sequence. 


standard 
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MASS MANUFACTURING 
FOR INTERCHANGEABILIT) 


BY THE EDITORS 


SPECIAL FEATURE 


I rHE CO RY’S ENTIRE war production program 
there may be no finer demonstration of the possibil- 
ities for mass-manufacturing to a high degree of inter- 


changeability than in the tooling achievement of the Ply- 
mouth Division of the Chrysler Corporation. 

Che Plymouth program consists principally of manu- 
semblies for M-4 tanks, 
hundreds of 


facturing vital sub the Chance- 


Vought-‘‘Corsair” landing Curtiss- 


gear, 


Wright “Hell-Diver” and Martin “Marauder” parts, and 
Bofors 40 mm anti-aircraft gun machining and final as- 
sembly. Production-wise, it has meant adapting think- 


ing and practice to the broad range of problems raised by 
the widely divergent machinability ratings of materials 


involved, and by 


the separate gaging policies which are 
bound to exist between producing a tank and an airplane. 

Machining jobs vary from production milling and pro- 
filing of radial surfaces in a Bofors gun mechanism, to 
close tolerance drilling and tapping in the forged alloy 
steel “Corsair” landing gear, to high-speed contour milling 
of aluminum extrusions for the “Hell-Diver”, to machin- 
ing from armor plate the 2200-pound front end of the M- 
4 tank. 

Though there is little bomb-sight precision, almost the 
entire job lies within dimensional tolerance limits of .001” 


05”. With few notable exceptions, the 
performed and held to specifications on set 
according to the accepted automotive pract 


line’ production. 


s contined 


For the most part, this article 


the production achievement as it is illustra 


imples of ingenious tooling In most insta 
no mention of a previous method, or iltert 
doing a job simply because the actual appl 


illy tells the story. 
. However, certain 
noting here, some of which are not discussed 


general considerations 
ally or in detail on following pages. So fa: 
Plymouth has utilized automotive production 
sometimes transferring it to new jobs with 


in function. In many cases it was complete! 


AUTOMATIC PROFILER DUPLICATES FOUR PARTS 


Among the new machines, one of the most 
the four-spindle 360 
the first plant to apply these machines in quantit 
ular production. Used 
they permit duplication of a single template on for 
simultaneously. 


automatic profiler. Plyn 


on a Botors gun mechai 


Piymouth pioneered quantity use of 4-spindle profilers 
for mass-production purposes. 





Plymouth Division, Chrys 



































fixtures on milling tables have speeded production 
sitting preloading as well as by performing more 
han one operation on the same work setup. 


jadexir 
by Pe 


iss production technique adopted in ordnance 
ture with considerable success has been the burr- 
polishing of small parts by mechanical tumbling 
s. Practically all steel parts produced by Ply- 
e tumbled, a fine even radius and finish being 
eloped at great savings over hand filing, polish- 


other conventional methods. Abrasive materials, 


sand, shot, and stones, are suspended in oil o1 
rrier solutions, and are tumbled with the parts 
egulation of the mixture for the various applica- 
ikes possible the complete removal of sharp edges 

ks, and normal machining burrs 
\ igh this article bears heavily on the improvements 
gress made in the machine phase of tool engineer 


e have also been notable developments in cutting- 


sign, which have resulted in longer tool life. In 
to the application of inserted blades i mild- 
ter bodies, Plyn uth has developed several new 
interlocking” contour cutters 


| ise of multiple tooling on lathes, gang cutters on 


setups, and multiple-spindle drilling heads is in 
with automotive practice. Their application to 
ecise requirements of present day production tasks 
ed in considerable saving in work handling, a most 
le consideration in the light of the amount of equip 


ind experienced manpower available for the jol 
PRELOADING BOOSTS PRODUCTION ON MILLING 


Indexing fixtures for milling permitted pre- 


of work 


setups 
is well as tinishing more than one sur 
One of the 


t the Plymouth plant involves machining on one side 


n one loading most common types In 
the fixture, loading on the other, and turning the fix- 


ture 180° in changing the work. Several applications, 
rporating the use of gang cutters and index fixtures, 
ve been made on aircraft landing gear parts 
On one job, a “wishbone” section is machined on both 
ds by this indexing method. The arbor is equipped 
th gang cutters, a portion of which mill the sides of the 
single end” of the work, the remainder being required 
vhen the two ends of the open section are milled follow- 
ng indexing. 
[he story of Plymouth production achievement would 
ot be complete without some description of instances 


here production has been facilitated, costs lowered, and 


PRODUCTION MACHINING 


economies labor and machine time esta hed 1 ugt 
product redesign. Prior to the organization and setup 
i production equipment he Bofors gun job, caretul 
ittention was given the specifications tor finishing parts 
where actual function demanded only the machining of 
one or two bearing or working surface With military 
iuthorities’ approval, Plymouth eliminated as much as 


30 per cent of the machining called f n original draw 


ings on the parts assigned to Plymouth 
One of the most notable engineering changes requested 


by Plymouth was the substitution of malleable iron cast 


ing for steel forgings on one of the parts for a gun assem 


bly lhis change reduced the material cost approximate 


ly 70 per cent, and saved between 30 and 50 per cent in 


tool costs. It also released more than 1000 hours of ma 


chine time per week for other production 


These savings do not include the time saved in cutter 


Nor do they 


greater machinability 


grinding, nor in outside forging capacity 
point up the saving effected in the 


of cast iron, where cutter speed is raised from 1-'4” and 


2” per minute, to 5” per minute. 
In several instances, angles, contours, and planes which 
were difficult to machine 


development of “in-line” production 


AND ASSEMBLY 


were redesigned to assist the 


OF GUN MECHANISM 


M ACHINING AND ASSEMBLY of parts for one particular 
- 


mechanism on the Bofors 40 mm anti-aircraft ma 


e gun has demanded application of a broad range of 


hines and cutting tools. Without exception, how 


} 


Plymouth production engineers have set up 


p every 
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the 
special adaptation of heads and feeding mechanisms, or by 


job for high-production output, either by means of 
use of all-purpose machines in conjunction with ingenious 
\ constant eff 


rebuilding much of the special-purpose machin- 


fixturing rt to improve methods has re 


sulted in 
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TS 


ery once devoted to the production of automotive parts. 

One of the best examples of adaptation of former auto- 
motive equipment is the conversion of a rotary milling 
machine from facing top and bottom surfaces of cylinder 
blocks to the milling of radial grooves and adjacent faces 
on the bronze side frame of the gun mechanism. Twenty- 
one surfaces are machined in the one loading. In a sense, 
more actual benefit is realized from the machine today 
than previously. Where the circular table served former- 


Wedge-shaped milling fixture permits cutting various radii 
eccording to adjustment between pivot point and table. 























For miliiag radic: ser. 
faces on Bofors gun 
loading side frome, 
four heads are mount. 
ed above rotary mill- 
ing table. Drawing 
shows location of 


spindle in the heod 


ly as a fixture mounting device only, continu 
ing work to the cutters, it is now applied t 
definite radii of required dimensions. It is the 
alent of a boring mill with nine milling-machine 
in place of single boring tools. 

Four heads, two carrying multiple spindles, have 
mounted above the table. The multiple-spindle 
power four and three spindles each and, with the singl 
spindle heads, are spaced to produce the required 
Each spindle carries either a facing cutter, or an « 
side milling cutter. Finished surfaces are held t g 
limits on size, parallelism, or concentricity. 

Machining of the parallel or concentric surface 
prising grooves and adjacent faces on the one side 
mechanism requires both rough and light finishin; 
so two rotary milling machines have been adapted t 
job. Ten parts are continually in process, loading 
unloading being performed as the table revolves 

Previous to the milling operations, the parts are roug 
turned on vertical boring mills, several parts being 
ed simultaneously on the table. The purpose of tl 
eration is to remove the rough, uneven casting skin 
imposes excessive wear on the milling cutters. Ar 
depth of cut is left for the milling operation, an in 
consideration in that uniform feed is a condition of 1 








ple-spindle operations, together with constant 
speed. 
Previous to the application of the rotary mills 


radial cutting operation, a fixture which offers br 
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y ot 
for short run work or in tool room production 
sed to produce pilot models. Used in conjunc- 





yas 
standard milling machines, it permits machin- 
g rately through a variable range of radii. 
rT fan-shaped fixture consists of a wedge-shaped 


th the point mounted on a pivot which can be ad- 
sted to extend as much as two or three feet from the 
milling table. The distance selected relates to the speci- 
Between the pivot and the structure sup- 
the work at the milling table, a pin slides through 
» actuate travel of the fixture through the prescrib- 
The large end of the plate is mounted on roller 
gs on the table of the machine. 

\ combination milling and broaching setup has been 
idapted to machining the face of a large tenon and pro- 
icing a radius on both edges of a rail adjacent to the 
urface. These two operations are performed on 

itside of the side frames of the mechanism. 
\ bridge-type, 48” base was applied to this job. A 
ntional milling head with a single spindle was added 
) the base. Attached to the head with ordinary brack- 
1 tool block and holder, so constructed as to permit 
e broaching tools to ride across the work surface when 
tcutting. Only one cut is required to produce the radii, 
that is performed during the rapid return of the table, 


ied ius. 


ing the milling operation, so that no tool marks are 
ft on the work. 


FIGURE 3. Combination milling and planer setup machines 
flat tenon surface at left and produces 3/32" radii on top 
edges of adjacent rail. 






) produce the specified 3,32” radii, tools are mounted 
n two rows, three to each row, and are stepped to permit 
plete rough and finish stock removal in one pass. 

Several ingenious tooling applications have been insti- 
uted to perform a variety of operations on certain arc- 
shaped right- and left-hand steel pawl holders and rods 
which are vital to operation of the 40 mm. Bofors gun. 

Operations consist of grooving and turning operations 

parallel flats and concentric surfaces, and profiling 
slots and contours which do not lend themselves to con- 

ious turning operations. For drilling holes which 
coincide with the radii of the part, rocking-type drill jigs 
have been developed. 

\ll turning and grooving operations on these radial 

ts producing surfaces of uniform dimensions through- 

t, are performed on 74” vertical boring mills. Recog- 

ing the similarly sized arcs as segments of circles of 33” 

34” radius, Plymouth tool engineers devised a com- 

n-sense procedure by performing these operations on 
ge rolled-steel rings, of proper diameter, which could 

‘cut into segments of specified size following turning 

| grooving on the boring mills. 
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One difficulty which had to be faced on this type of op- 
eration was that of controlling the size of the segments in 
relation to the rolled and welded ring. When the opera- 
tion was first attempted, the ring segments tended to 
spring open during cutting because of stress relief. This 
was partially overcome by predetermining the amount of 
spring and machining to smaller diameters. However, 
a better solution was found in control of the rolling and 
welding operation. Rolling to the required diameter 
with a bar slightly longer than the required perimeter 
caused the ends of the bar to overlap 

Sawing the bar so that ends of the circle met without 
being forced together or apart prevented imposition of in- 
itial strains. Following welding of the ends, a normaliz- 
ing operation further insured strain relief. The only pre- 
caution now required in machining is that of sawing the 
circle into segments in such a manner that the small scrap 
section includes the weld 


BORING MILLS PLAY VERSATILE ROLE 


Operations on the boring mill to produce the parts for 
the assembly, range from simple establishment of correct 
radii by means of facing and turning operations to com 
bined grooving, turning, and facing operations. Tool 
turrets, seen in the illustration below, permit continuous 
machining without changing tools or moving the work un 
til finished 

Supported on rollers, the finish-machined steel rings 
are fed to a band saw for cutting into segments of speci 
fied length. 

Certain of these radial pieces must be finished on multi- 





loading assembly. 
































Vertical boring mills with 74" tables are used to machine 
steel rings — facing, turning, and grooving. Rings are cut 
into segments which serve as channeled parts for shell- 
































with the 
arc of the piece extends nearly the entire length of the 
part, most of the stock is removed in a preparatory opera- 
tion employing multiple-spindle index drilling machines. 
Four-spindle semi-automatic profilers, operating from a 
single template and cam follower, finish the work with a 
minimum input of man and machine hours for this type of 
equipment. 


Where a slot concentric 


ple-spindle profilers 


rhe operation of these profilers is such that head and 
table motion combine to produce the required contours 
within the horizontal plane. The head moves in and out 
and the table traverses. In producing curves or angles, 
both head and table must move simultaneously. An im- 


FIGURE 7. 
Rise and fall head on milling machine, actuated by cam and 
follower, produces curved surface. 
























FIGURE 6. 

Pin holes ore drilled on radii of curved segment by — 

of drill jigs, so built that concave bottom surface 
section slides over convex top surface of ba 


(Left): For drilling holes on the radii of curved seqmen: 
drill jig which slides over convex base is used 


portant consideration is that the follower an 
have correlated diameters. 
the tool must be simulated in the follower to pres 
necessary relationship. 

Pawl holders consist of a completely 


Wear or diminishing 


channel 
with evenly spaced square notches in the channe 
between pin holes. Notches are produced by 
across the channel. Two parts are machined 
eously on a fixture which permits loading one et 
parts are machined on the other end. The fixture can be 
swiveled 180° upon finishing to position the preloaded 
for machining. 

Pin holes drilled in line through opposing wall 
coincide with the radius of the arc of the 
which slides through an arc concentric with that 
part is employed in conjunction with a 
drill press to produce these holes. Constructior 
jig is such that following drilling of the first hole, in 
cordance with a stop related to the end of the part 
following holes can be positioned by use of a pin thr 
the last finished hole and a locating hole in the jig 
jig is built in two parts and the concave surface of 
per part slides over a convex lower surface. 

The spade-shaped rear shell guide is machined 
malleable iron. An examination of the equipment us 
to produce this part serves to illustrate contour-mil 
methods which have been used extensively on other par 
Straight milling is simulated by the use of rise and 
heads, controlled by the action of a cam and cam foll 
er. In this instance, the cam is laid out parallel to t 
horizontal table traverse. 

A variation on this operation, which Plymouth to 
gineers set up for a part on another product, consists | 
ring cam which encircles a rotary milling-machine ta! 
Rise and fall of the head, as controlled by the cam 
duces a specified contour around the edge of a cylindr 
wall. 


part \ 


single-spindle 








The bronze base of one mechanism requires several 
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mitted machining 


Spiret cutters are 


tricate machining operations.For the most part, however, 
these are accomplished conventionally. First operations 
on the box-like part consist of establishing locating sur- 
faces and drilling locating holes. Surfaces machined in 
the first operation are on two levels. Again, the use of a 
cam follower to actuate a rise-and-fall milling head is re- 
quired, 

In the second operation, automotive equipment was re- 
built for a 3-way multiple-spindle drilling operation. A 
vertical drill press with a rotary table was fitted with a 
two-spindle vertical head. Two horizontal spindles are 
mounted on the floor, 90° from each other and 45° from 
the centerline through the rotary table and drill press 
column. Complete hydraulic feed permits preloading 
parts on the table. Three fixture stations permit ma- 
chining of two parts and loading or unloading of the third. 

One of the tough jobs on the base, which was solved by 
acquisition of a special machine, consists of producing 
354” slots in bosses at the front end of the firing mechan- 
ism base. The bosses are semi-cylindrical, and are pro- 
vided with holes concentric with their outer surface, lea, 


induction 


ing a .118” minimum wall. Slots extending 114” from 
the end of the bosses and from I. D. toO. D 
parallel to the axis of the holes. 

The first method attempted on this job consisted of 
drilling and milling the slot. Not only was it difficult to 
hold the drill to the work, but in milling, the depth of 


cutter required proved impractical 


_ are machined 


The problem was solved through use of a special ma- 
chine, equipped with two spindles and automatic table 
traverse and index. direction past 
the cutters, and the index toward the cutters, in 


Feed in a_ traverse 
incre- 
ments of 1/16”, is automatic at the end of each completed 
traverse of the table in either direction 


spaced that the operation begins with one 


Spindles are so 
cutter in the 
hole, ready to cut toward the outer diameter and the near 
dies of the base. The other cutter is positioned against 
the O. D. of the boss, ready to cut toward the hole. 
Two machines are used 
for finish. A diameter right-hand spiral cutter, 
taking a right-hand cut, performs the roughing operation. 
\ left-hand spiral cutter takes a right-hand finishing cut. 


one for rough work and one 


gas 


TOOLING FOR MACHINING 
ARMOR PLATE TANK PARTS 


anne THE FRONT END of the M-4 tank required 
“ careful consideration of the extreme toughness of 
1¢ material (armor plate), the size and awkward shape of 
e part, and a matter of handling a 2200-pound part. 

As in machining the side frames for the Bofors gun 
echanism, a rotary mill was applied to machining a sur- 
ice within a large arc, using the action of the rotary table 
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to establish the correct radii. In this instance, the ma- 
chine columns and cross rail were removed and the mill- 
ing heads were mounted on the table Feed is obtained 
by moving the heads through the arc generated by table 
rotation rather than by moving the work. The heavy 
pieces are mounted on fixtures arranged around the sides 
of the machine, with their weight borne by relatively low- 
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sub-bases anchored in the floor. 


The surfaces being machined consist of the wall and 
base of that portion or segment of the turret-ring seat in- 
cluded in the front section. With the base of the seat in 
normal horizontal position, the remainder of the front end 
from the horizontal! plane. 
Chis shape lends itself to projecting the surface to be ma- 
chined under the milling heads and at the same time per- 
mits the bottom edge of the part to rest on the floor, with 


section extends at about 135 


fixture support on the angular underside. 

lable travel of one revolution produces four finished 
parts in that each of the two pairs of single-spindle heads 
operates simultaneously on workpieces which are mount- 
ed diametrically opposite at the edge of the rotary table. 
Of the two spindles operating on each part, one powers a 
facing cutter to machine the base of the seat, and the other 
machines the concave side section, employing a side-cut- 
ting form mill. 

Because of the continuous revolution of the heads and 
table, it was necessary to provide collector rings above 
the table to supply power. Coolant is supplied by gravity 
feed from a revolving doughnut-shaped pan, also mounted 
above the table. 

Compensation for material differences and other ma- 
chining factors subject to change is obtained by the instal- 
lation of a Reeves variable-speed motor in connection with 
the table drive. This equipment is set in a pit adjacent to 
the machine. Normal feed, with cutter speed at 40 rpm, 
is approximately 1-'.” per minute. For a quick pullout 
or jump-feed, a clutch has been provided which throws 
off the Reeves unit and hooks into a direct-drive motor 
which otherwise is constantly idling. Non-productive 
activity, such as clearing heads for loading or unloading, 
and changing cutters, is thus cut to a minimum. 

Another example of the use of automotive equipment 
in fabricating M-4 tank parts is shown in the application 
of a radial drill in conjunction with two hydraulically op- 
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FIGURE 9. 

Inside surfaces on tough plate are machined by 

on milling spindle. Double spindle extension is used + h 
machine holes on each end of rectangular slot 


Offset spindle on milling machine permits inside cutting o; 
eration on tough steel plate. Table feeds back and forth 
against spindle. 


erated multiple-spindle drill heads. The rad 
having a 6’ arm and 19” column, provides verti: 
action over a wide area, serving as an all-purposs 
on a specific job. The multiple-spindle heads 
izontal ways, offer the full value of 
performing within a localized area 

Several inside-milling operations, requiring 
milling-spindle offset extensions, are 
tough cast-steel plate. The part is round, ha 
ameter of approximately 9”, with a centered 
hole, measuring roughly 7” x 3”. Ends of 
finished square, but sides are formed to a radius 
the axis coinciding with that of the 
line of the rectangle. Also having this centerli 
axis are 14” holes extending 
ends of the rectangle, 


special €¢ 


perfe rm 


longitudir 


‘ into the plate 


SPINDLE OFFSETS USED IN HARD-TO-REACH SPOTS 


Offset extensions from the milling spindle a 
to machine these holes and inside faces because of la 
spindle clearance with conventional 
simple accessories were designed and 
tool designers and engineers.Actually they are small gi 
casings which are secured to the head and which cont 
a gear train driven directly from the spindle. In this 
stance the short center-driven spindle is offset so a 
parallel to the axis of the 
spindle. 

In machining the holes, the table feeds in and 
against two end mills which are mounted on opposite ¢ 
of the extension spindle. The part is held upright 
fixture. Stops on the milling table register the dept! 
cut against dial indicators secured to the machine fra 

Following a milling cut with a form tool around the 


equipment. 7] 
built by Pl 


horizontal milling-ma 


side walls of the rectangular hole, another offset spi 
is used to clear up the radii left in the corners. Conve 
tional 3” cutters are fed against the ends of the hol 
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MACHINING ON “IN-LINE” 


PRODUCTION OF 


“\BRICATION OF AIRCRAFT wing-frame parts and com- 
k lete landing-gear assemblies has been put on an “in- 

production basis to a remarkable degree. Break- 
jown the operations and construction of work-holding 
res to permit automotive procedure has been a diffi- 
task, however. The complexity of angles and con- 
; within integral parts has imposed problems which 
iin toolroom ingenuity. But, through experience in 
hining these parts, equipment and fixtures have been 
leveloped to meet high-production schedules. 

[o reach inaccessible surfaces for spot-facing opera 
ons, Plymouth engineers have designed special offset 
rill heads. They are of simple, welded fabrication and 
mploy gear casings with gear trains powering tools at 
short distances offset from the drill-press spindles. 

Inverted drill presses for back spot-facing have been 
ipplied to enable the operator to see the work better on 
arious operations. Inversion of standard burring heads 

provided high-speed chamfering machines for alum- 
num parts. 


oT 
th 


lo improve handling of long aluminum extrusions on 
drilling operations, the handling of cumbersome drill fix- 
tures has been eliminated. Instead, the fixtures are 
lamped on steel tables so that the entire working area is 
within the range of three small radial drills. 

One of the most impressive savings which Plymouth 
engineers have effected, however, is in the use of cam 
patches in conjunction with contour milling of long alum- 
inum extrusions. Conventional practice in operating big 
épar-milling machines is to use solid, or one-piece, cams 
vhich control the rise and fall of the hydraulically actu- 
ited head and generate changes in contour of surfaces. 

Machining difficulties caused by slight variance in tool 
grinding, material, temperature, and the multitude of 
hanging factors which result from employment of inex- 


Offset drill spindles have permitted spot 
inaccessible places on forged 
aluminum. 


facing in 
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perienced help, have been responsible for slight varia- 
tions im dimensions of the contour produced. Slight as 
these variations have been, they have necessitated fre- 
quent changes in the contour of the cam. Considerable in- 
put of man and machine hours was required in producing 
the long cams, and even where adjustment might not af- 
fect the entire cam, the full-sized piece had to be removed 
and carried to the toolroom for any machining operations. 

lhe obvious difficulties involved in any change on the 
cam were ingeniously overcome by the development of 
cam patches. These small adjustable sections can be 
taken off the cam itself, either for adjustment or replace- 
ment, without disturbing more than the short section 
actually involved. Correction and adjustment are great- 
ly speeded, in that cam cutting operations are reduced to 
a consideration of a short segment, rather than a contin- 
uation of cutting an entirely new cam contour whenever 
change was required. 


CAM PATCHES PROVIDE QUICK ADJUSTMENT 


Experience developed with this equipment has been 
such that the shop has not had to avail itself too often of 
this maintenance short-cut, but the idea is stil! a poten- 
tial time-saver for any future adjustment that may be re- 
quired because of design changes or variations in the fac- 
tors controlling tolerance. Cam patches are bolted quick- 
ly and easily to the basic cam form. 

The spar-milling machines operate at high speed, table 
feed for deep cuts averaging about 85” per minute. A 
variable-speed motor, operating from a direct-current 
generator set, slows cutter feed at the beginning of a cut, 
thus allowing the spindle-carrier head to follow the cam, 
and then increases the feed instantaneously to take ad- 
vantage of aluminum’s machinability 
One of the most difficult location problems in machin- 


Impressive savings were made in fabrication of cams for high speed 
contour milling operation by use of cam patches which are seg- 
ments of long cam bolted to machine frame. 


7 )) jn 
en fs etn: 


‘“ = 


























SSreambined —f Reduction 


ing forgings for the Curtiss wing arose in connection with 
driHing, boring, and tapping large holes in the landing- 
gear truss. The truss has a long projecting arm with two 
large holes on the same axis, one in the base, the other in 
The design of the part is such that in clamping 
machining pres- 





the arm. 
the work in a fixture, and in applying 
sure, care must be taken to prevent the part from spring- 
ing or distorting in any way. Because of the length of 
the arm, and because of the thin web which supports it 
against springing at the junction, slight pressure will exert 
sufficient leverage to cause misalignment. 

\ll precaution for a successful alignment lies in the de 
sign of the holding fixture. The part is set upright be- 
neath a vertical spindle and, while loosely held, dial in 
\fter cor 
rect alignment is established in the free state, indicators 


dicators are brought to bear from two sides. 


are set at zero and clamps are applied so as to support the 
work fully \s the clamps are tightened down, the in 
dicators are studied ¢ losely to prevent an excess of pres- 
sure application in any direction. 

Drilling and boring operations are then performed with 
conventional tools. Tapping, however, has required the 
design of a special tool. Previous use of a threaded head 


lead ba 
three taps were required to produce an exceedingly close 


nut and proved unsatisfactory, mostly because 


tolerance The tool that was designed to do the job elim 
inated two operations and the need for lead nut and bar 


TOOL ESTABLISHES OWN LEAD AND CLEARANCE 


] 


rporates a spiral point of two to 2 threads in 


threads. 


It ine 
addition to the chamfered section of one to 1- 
The tool. in a sense. establishes its own lead. and directs 
the chips from the rough-cut operation downward so that 
sufficient clearance remains in what might be considered 
the finishing section of the tap. 

Some idea of the complexity of operations performed on 
the A-frame, an aluminum forging which is part of the 
wing and landing gear supporting structure, can be gain- 
ed from consideration of a single gaging fixture which is 
used to check 17 dimensions from numerous compound 
angles. Slide and feeler-type gages are used individually 
and in combination to check surface dimensions, and plug 





‘s are used in hole inspection 

Production of landing-gear parts is 
variety of equipment, and in every instance 
performed in keeping with high-production pra 

\n example of what one high-production n 
do is shown in the application of a thread mill 
placed a temporary machining setup that incl 
the ma 
caps to the installation of this equipment was 


pert 


separate pieces of machinery. One of 
change in specifications to permit use of a tl 
rather than a thread grinder 

Che part is a short cylinder, with an O. D 
mately 4”, threaded externally \ 
cylinder is shaped in cross-section like an « 


hole tt 


truncated ends. Ears rise from the walls of 
Che thread is modified with a slight radius o1 
Specifications call for removal of the impx 
ing and finishing threads 
Following external grinding to obtain specif 
use of a thread grinder permitted producing 
thread and the radius at the root Che imperft 


by 


were removed by means of a milling ma 


planetary head. A _ buffing operation was re 


produce the radius on the crest 
SINGLE-THREAD MILLING REDUCES MAINTENANC 


Che single-thread milling operation proved 
in meeting dimensional requirements, eliminate 
four handling operations, released four valuablh 
for other work, and reduced by four to one tl 
ance of extra tools and grinding wheels 

Preliminary operations on this part consist of 
the irregularly shaped hole, form-milling the ¢ 
contour milling a radius from one ear to the 

Che broaching operation resulted in the int! 
of a heat-treating procedure before machining 
the hardness of the part and thus strangely enoug 
crease its machinability. The 
machining had a Rockwell of three to seven—so soft 
Heat-treat 
to improve machinability resulted in raising hardnes 
Rockwell 30C. 

Following broaching, the part is hardened to | 
39 and 44 Rockwell C, at which point a short sizing broac! 
is drawn through the hole 
series of five broaches, the tool 


material as received 


material tears were a frequent occurrence 


etweel 


The hole is developed with 


iorm progressing fro! 


round to the specified shape THe Ep 
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SONSTRUCTION of a set of cor- 
a gation dies for 24 ST alum- 
illoy, .040° thick, 
1-14” 
ndividual 


will 
between 

48” 
020". 


which 
center distance 
corrugations 
vithin plus or minus 
igh order for any tool and die 


Holding the 


dividual corrugation to 


ment height of 
within 
minus .015” further compli 
tne problem 

duction engineers at Southern 
ft Corporatior cracked 
vith the setup shown in Figu 
However, they found that the a 
difficulties encountered in sol) 


he problem were not fully realiz 


til consideration had been g 
entional methods, suct 

in figures 2 and 
been ma 


riments had 


ire 2 shows a standard press 


.¢ die design In the open ind 
ed positions Even though, for 


applications, this design 
ictory, a littl 
innot be applied to the job 
ssed No matter how 


e spring-back of the 


study will sn 


accurately 
ilum 
um alloy is figured, or how closely 


hard 
die is worked out from experimenta 

m, any slight variation in the set- 
ting of the press stroke or even the 
hange in temper of the same sheet 
f metal at one point or another, will 
1use a variation of center distance 
rom one corrugation to another. 


ACCUMULATED ERROR 


little as .002” 
will accumulate to 
10” in 30 corrugations, and the most 


\ variation of as 
er corrugation 


ptimistic workman cannot hope to 
old even this tolerance. A re-strike 
le, to correct variations outside the 
ecessary Close tolerance, is impracti- 
il, especially on hard springy 24 ST 
luminum alloy 

Che 
on forming tool shown in Figure 3 


geared, roller-type corruga- 
loes not offer the possibilities of the 
ne shown in Figure 2 
t this 
raft, it 
on Engi eers 


In working 
A\ir- 


considera- 


problem at Southern 
was given little 
lecided 


that each 
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orrugation D 


FIGURE 1. 


Gage bar is held against stop pin, locating sheet accurately for forming each 
corrugation. Only accurate form for individual corrugation is built into die. 





























FIGURE 2. 


Standard press brake die for corrugat- 
ing sheet, in open and closed position. 


FIGURE 3. 


Geared, rcliler-type 

corrugation forming 

tool offers no pos- 

sibilities for control 

of forming to close 
limits. 


nn must be gaged 


ivoid the 
resulted 


urately located stop to 

nulated error which 
he use of conventional setups 
full corrugagons wert 


ipart, and use were 


needed 
made of a 


it each end of 


1 accurately 


ite an¢ 


the solution t 
ate setup 

1 opera 

the 

pull, is 


strip with 


1 


tipped rews which ite 


end trip Outside th 
vith the sheet of 
passed between 
ind is brought to 

gage bars ex 


and at right 
wt the dic 


ACTION OF THE BAR 


he operator pulls the bar against 

first two gage pins and forms the 
first corrugation \ die of this type 
pulls on the sheet equally 
side. The that when the 
at the bottom of its stroke, 


the gage bar stands 


from each 
result is 
punch is 
from the 
first two gage pins exactly one-half 
the length of the “take-up” required 
to form the corrugation 

Next, the bar is lifted over the first 


away 


two pins and pulled against the next 
two Another corrugation is formed 
with the gage bar again being pulled 
iway from the second set of gage pins 
exactly the same amount as resulted 
corrugation 


from forming the first 


This procedure is followed for each 

corrugation until the required num 

Der 1S reached 
Fabricatior of thousands of accu 
. = 

formed corrugated panels on 

of press brake dies has im 


no difficulty in holding to the 


nerance LTIps i] indet 























MACHINING AND FORMING 


“VINYLITE” SHEET 


R“™ SHEETS made from ‘Viny- 
lite” resin have proved to be of 
considerable value in the manufac- 
ture of many articles. Fabrication of 
these plastic rigid sheets by machin- 
ing, forming, bonding and finishing, 
is not a difficult or involved process. 
Blanks may be stamped or sawed out, 
holes may be drilled or punched, or 
the material may be milled or planed. 

The principal factor to be kept in 
mind when designing tools for ma- 
chining is that the sheets are thermo- 
plastic and, for this reason, soften if 
heat is developed too rapidly during 
cutting. (Obviously, this charac- 
teristic is highly beneficial to form- 
ing). The rate of heat development 
depends on such factors as tool de- 
sign, tool sharpness and cutting 
speeds and feeds. In general, the 
smoothest cut edge (which implies a 
satisfactorily low heat-development 
rate) is secured when the cutting tool 
has a generous clearance. 

Production runs should be set up 
only after an experimental trial. 
Recommended machining conditions 
call for the highest cutting speed 
consistent with the maximum allow- 
able rate of heat development. The 


use of soapy water as 2 coolant dur- 
ing cutting increases the allowable 
cutting speed. If the use of soap is 
undesirable, clear water will often 
prove satisfactory. If the design of 
the piece is such that an excessive 
amount of cleaning is required to re- 
move a liquid coolant, compressed air 
may be used as a coolant. The air 
stream should be directed at the cut- 
ting edges of the tool in order to clear 
the chips away rapidly. 


COOLANT AND MASKING PAPER 


Generally, the chip from the sheet 
stock is slightly plastic, and it may 
be inclined to curl itself around drills 
or fill the clearances on milling cut- 
ters. Sufficient coolant or com- 
pressed air should be applied to elim- 
inate this condition. 

Masking paper, backed with a 
pressure-sensitive adhesive, or at- 
tached to the sheet with pressure 
sensitive tape, is advantageous in 
protecting the surface of thick sheets 
from scratches and dirt during ma- 
chining operations. 


@ Stamping and Shearing: Rigid sheet 
stock in thicknesses up to 4%” can be 


Sheariag plastic sheet. 


Corbide ond Cerbon Chemicals drawings 




















a) Se 
YON 


Fabrication of thermoplastic rigid sheets made 
from one of the resin types imposes unusual 
problems in tool design and press operation 
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sheared readily if it is supm 
clamps placed as close to the 
possible. A standard guill 
pivoter’s knife, such as is 
paper cutting, has proved 
ory. With stock thicknessé er 
1/32”, it is often necessary t " 
down the rate of travel of the 

and, under certain conditior 

be desirable to warm either t fe 
or the sheet stock, or both 

55° C. For thicknesses up t 

steel ruler dies, such as thos« 

cutting paper, are satisfactory 

Rigid sheets can also be 
or punched at room temperature 
speeds of from 10 to 100 piece 
minute, depending upon the thic} 
of the stock and the perfection 
edge desired. Dies should be 
signed to hold the stock as nea 
possible to the cut. 

It is desirable also that the cutti 
edge of the shearing or stamping 
have the double-shear action 
chevron knife in order to compensate 
for the tendency of a single-edge 
shear to move laterally. If edge 
cracking occurs during stamping, 
can generally be prevented by slight 
ly warming the stock, or die, or by 
reducing the speed of cutting 


@ Sawing: Satisfactory 
“Vinylite” rigid sheets, like other ma 
chining operations, is dependent o1 
the prevention of local overheating 
and consequent softening of the resir 
Because of this, an underwater saw is 
most satisfactory. This equipment 
should be fitted with hardened ste 
blades. The surface speed 
mended is 3500 to 4000 feet per 
minute (1200 rpm for a 12” saw) and 
the saw should carry 10 to 14 teet 
per inch. The teeth should have : 
set. An average speed of saw trave 
through the stock of approximately 
to 4 inches per minute is recommen: 
ed. In some cases it is possible 
use speeds up to 12” per minute. 

For smaller production, and whe 
slower cutting speeds are permissible 
the plastic rigid sheet stock can | 
sawed dry on hand or circular saw 
such as are commonly used in wood 
working. It is imperative to us 
fine-tooth with no set. The 
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Sawing 


recon 





saws 





band saws available 
er plastics will work. 


nding and Sanding: ‘‘Vinylite’ 
heet can be ground on abrasive 
similar to those used for 
working. Wheels having a fine 
e grain size should be used, 
ibly with an excess of water 
lant, especially where appre- 
stock is to be removed. 
nding speeds can be as high as 
near feet per Better 
finish is achieved lower 
and lighter cuts. For the best 
e finish a approxi- 
y 48 feet per minute with a cut 
en .006” and .008” is most de- 
le, although it is 
e cuts up to .030° in one opera- 
The practice 
accuracy and good surface finish 
take two cuts, one roughing and 
finishing. The roughing cut can 
ipproximately .020° in depth, and 
. finishing cut approximately .006’ 
Under these conditions, toler- 
es of plus or minus .001° can be 
iintained consistently. 


stock can be 
using either indi 


minute. 
with 


speed of 


pr yssible to 


recommended 


he plastic sheet 
lily sanded by 
jual abrasive sheets or continuous 
The use of water as 
is highly desirable, since it min- 


es loading of the paper or cloth. 


a Cf ol- 


@ Turning, Facing and Boring: Simple 
irning, facing, boring and chasing 
yperations can be performed satis- 
factorily with most ordinary metal- 
tting tools, provided that the front 
d side clearances of the tool are in- 
reased by about 50 per cent over the 
earances used to machine steel 
The added clearances reduce the 
rate of heat formation and produce 
zood surface finishes and free-flow- 
ng chips. An increase in rake angle, 
1ade by hollow grinding the top cut- 
ing face, offers some advantages in 
lirecting the chip away from the 
vork. However the accompanying 
‘eduction of cutting angle results in 
i greater tool wear. Surface speeds 
)f between 250 and 300 feet per min- 
ite permit depth of cut as high as 
“ and rates of feed up to 12” per 
minute. Higher and feeds 
an be used with lighter cuts. 
Cutting-off tools should also be 
zround with increased front and side 
learances, and, in using them, the 
surface speed should be reduced to 
ipproximately one-half that used 


speeds 
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SHEET 
STOCK / 
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LONG LEAD 
FOR METALS 





SHORT LEAD FOR 
RIGID SHEET 


PLASTIC 


Tool design for drilling plastic sheet. 


when turning sheets. Slower 
tend to roughen 


speeds 


speeds 
the cut surface, 


whereas faster may cause 


overheating of the material 


@ Milling: Standard cutters can be 
used for milling rigid sheet stock, but 
higher speeds are feasible if extra 
clearances are ground on the cutter 
blades. It is desirable, and may be 
necessary, to use an air blast to insure 
proper chip removal from the milling 
cutter Wherever possible, it is 
recommended that spiral milling cut- 
ters be used and that the number of 
teeth in the cutter head be such that 
at least two of them are in contact 
with the work at all times. 

Plain cutters are to be avoided be 
cause of overheating caused by side 
friction. The rate of heat transfer 
through the rigid sheet is so slow that 
cooling the sheet during cutting on a 
cool metal plate may be relatively in- 
effective. It is better 
practice to cool the tool which causes 
the generation of heat at the cutting 
edge. Directing a high velocity jet 
of air through a small orifice at the 
cutting point should dissipate the 
heat as it is generated, and remove 
the chips quickly. 


considered 


designing fixtures for milling, 
the fixture grips 
that will 
Since plastics are 
generally less rigid than metals and 
hence, more easily distorted, the 
stock should be well backed up dur- 
ing the milling operation and should 
be positioned so that the pressure of 
the cutter is against the backing 

When possible, cutters should be 
operated so that the chips are dis- 
charged from the leading edge of the 
cutter in contact with the work. If 
a cutter is used in this manner, the 
nachine must be in good mechanical 
condition. Considerably less friction 
is developed if the cutter takes the 
heavy part of the chip first, as in 
climb milling. 


‘ssential that 
ork in a 


distortion. 


manner not 


i1use 


@ Planing: Rigid sheet stock can be 
planed readily with a slow stroke and 
i side feed. The depth of cut should 
Che tool should be 
ground with approximately 50 per 
cent greater front and side clearances 
than would normally be used when 
machining steel. 


not exceed 4". 


@ Drilling: “Vinylite’ plastic sheet 
can be drilled in much the same man- 


87 




















materials. Standard 
drills and the usual feeds are used. 
For deep holes, (holes whose depths 
exceed twice the drill diameter, it is 
recommended that drills having ex- 
tra large flutes be used. 

For best results, it is recommended 
that the drill be ground so as to re- 
duce its end resistance 


other 


ner as 


The area of 
the cutting surface should be reduced 
to approximately one-third of normal 
to reduce the heat generated 
drills 


are generally recom- 


High-speed steel 
polished flutes 


mended. 


having 


The use of soapy or clear 
water as a coolant will also facilitate 
the drilling operation. Where a 
liquid coolant is objectionable, a high 
velocity jet of compressed air, direct- 
ed at the drill tip, is useful in remov- 
ing the chips and cooling the work to 
reduce burring. 

For drilling small holes, speeds of 
4,000 to 6,000 rpm are recommended. 
It is desirable that the feed be as high 
as possible in order that the drill may 
be in the stock for the shortest prac- 
tical length of time. The shorter the 
drilling time, the less is the tendency 


for the bit to raise burrs around the 
edge of the hole. 

If the vertical movement of the 
drill is operated by a cam, the cam 
should be so designed as to give the 
following general actions: (1) move 
the drill to the work as rapidly as 
possible; (2) move the drill tip slow- 
ly, as it starts to work, for about 
010", or until it is through the sur- 
face; (3) speed up the feed to the 
conclusion of the full 
drill 
revolutions at the bottom of the hole; 


vertical dis- 


placement; (4) two to five 
(5) withdraw the drill as rapidly as 
possible. When the hole is being 
drilled properly, the chip will emerge 
in a tight spiral similar to that pro- 
duced while drilling mild steel. 

In the design of gigs for drilling. 
close fitting drill bushings should be 
avoided. Their use may increase the 
friction on the drill and the tendency 
of the chips to plug up the drill flutes. 
If the operation is such that a drill 
bushing is absolutely essential, a 
floating leaf or templet should be 
employed. When using a_ templet, 
the hole should be spotted with the 


PHYSICAL 
OF VINYLITE 


“VY INYLITE” plastic rigid sheets are 

a product of the Carbide and Car- 
bon Chemicals Corporation. Made 
from vinyl chloride-acetate resins, they 
are produced in a range of thicknesses 
from .010” to .250”. and in a variety of 
colors and surface finishes. The ease 
of forming this thermoplastic material 
further multiplies the variety of finish- 
ed products that can be made from it, 
including navigating. calculating and 
drafting instruments. nameplates, dials 
and lenses. 


During the process of manufacture, 
the resin compound is sheeted on a 
calendar and emerges as a strong, stiff 
sheet, somewhat dull in surface finish. 
The unpolished sheet, with calendar 
finish, is usable in many applications 
without further Often 
the sheet is polished between smooth 
metal plates in a multiple-platen 
press. 


processing. 


@ Inasmuch as the resin used in making 
the sheets is colorless, the sheets can 
be produced as clear. transparent ma- 
terials. Color may be added when 
mixing the ingredients. 


“Vinylite” rigid sheets may be formed 
or machined easily in accordance with 
established The rigid 
sheet is strong. stiff. and permanent in 
size and form; it is one of the toughest 


procedures. 


PROPERTIES 
RIGID SHEETS 


of all plastics. It requires no “cur- 
ing’, it will not warp, and aging has no 
effect whatever on its composition or 
characteristics. This dimensional stabil- 
ity has been of particular value in the 
manufacture of calculating instruments. 


The properties of the material are 
uniform in all thicknesses. Tensile 
strength varies from 8000 Ib. in. ~* 
to as high as 10,000 Ib. in. -*, depending 
upon the type of sheet. The material 
is stiffer than most thermoplastics for 
a given cross-section. 


@ The rigid sheets possess a low mois- 
ture absorption characteristic, the ab- 
sorption of .15 per cent upon immersion 
for 24 hours at 77° F being a maximum 
figure. Sheets are unaffected by 
most chemicals, including alcohols, 
gasoline, kerosene. and animal, vegeta- 
ble and mineral oils. 


The heat distortion temperature of 
the sheets will range from a minimum 
of 135°F to 155°F. At the other end 
of the temperature scale, the strength 
of the sheets is maintained even at 
sub-zero temperatures. 


In the fabrication of these sheets in- 
to various products, precautions must 


be taken to prevent excessive heat 
build-up which might exceed the 
softening temperature of the sheet 


metal being processed. 





templet in place, using the 
responding to the final hole 
the templet should be ren 
the hole completed. Pil 
should be avoided, except 
hole is to be reamed or cour 


fabricating 
from “\ 
plastic rigid sheet, advantag: 
of the thermoplastic nature 
terial. When heated, the 
comes soft and pliable and « 


@ Forming: In 


mensional articles 


be readily shaped to the desir 
by a number of methods 
embossing, drawing, swagil 
ping, blowing, and rolling 


ing. 
In all of these operations, | 
trol of temperature is imp 


Above its initial softening point 
flow properties of plastic rigid 
stock change rapidly with temps 


ture. Too high temperaturs 
cause heat marks, while too 
forming temperature will produc: 


articles which are brittle and 
ject to breakage due to high inte: 
stresses. Therefore, a careful re 
production of processing conditi 
from one piece to the next is import 
ant. 


@ Drawing, Swaging and Cupping 
Vinyl chloride-acetate resin 
can be drawn, swaged, or 
satisfactorily by either the “wet 
“dry” method. The distinction be 
tween wet and dry-working concer: 
the medium in which the stock 
preheated prior to its insertion in th 
forming die. Ordinarily, the di 
mold is not heated. Swaging, in ger 
eral, permits much deeper draws tha 
can be realized by simple embossing 
methods. 

In the dry swaging process, seve! 
methods of heating can be used. The 
sheet, cut to the desired shape, ma 
be heated under the infra-red lamps 
on a hot platen, or in a hot air over 
When a hot platen is used, the plate 
surface is generally padded with 
layer of insulation in order to pre 
vent local over-heating. In all cas 
the surface on which the sheet lie 
should be soft and clean. Since the 
warm sheet very 
should only be handled 
cotton gloves. 

When the 
uniform temperature 
borhood of 185 to 250 
upon its thickness— it is quickly in 
serted into the cold swaging 


sheet 
Cupp 





easily 
with clea! 


mars 


stock reaches 
in the neig! 
F., dependins 


sheet 


mold 
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MALE 
FORMING CORED HOT OR 
ght: Stamping preheated sheet. DIE COLD WATER 
\ 


ld is then closed and subjected 








sure Che material is not al- 
to chill ippreciably before it 
n forced into conformity with 





d surface, but, after the mold 





d. it can be cooled with a 





of cold water or air, or allow- 
ool by itself 
wet swaging, the sheet is sup 


HOLD-DOWN 


_— 


Y 
PREHEATED 
SHEET 

















on a clamp of the proper de 
The entire assembly is im 





1 in hot water or oil at a tem 
re of 180 to 212 F. \f er 
ih heating, the assembly is 




















rawn. In withdrawal care 
be taken that the shallow 
like container, defined by the 





clamp member and the sheet, 








s hot water to the swaging mold 











clamp and sheet assembly fit in e' 
» the open mold which is then closed \ \ \ \\A\ +-———— FORMED 








ily in the same manner as _ for J /, P= \ \ »? PIECE 








swaging. 





\n improved surface finish is ob 
ed on rigid sheet articles, pro- 























ed by wet swaging if mild, white 
ip flakes are added to the heating 
iter. In addition, the female part 








1e die should be swabbed with a 








solution before each cycle. The 
ip serves as a lubricant, but also RACK AND 
motes uniform wetting of the ~ PINION 





sheet and prevents the forma 
of a rough or ‘“‘pimpled”’ surface 
tributable to individual drops of 


ee which might have been entrap LL 














between the resin sheet and the 


/ / 
old surface A 
In drawing the sheet stock, the /// ‘/ 
tent of the draw, shape of the drawn Yy // 
cle, and thickness of the original riA 
eT determine the formins die 
irances In addition 1 the usual AU / 


ile and female dies, many success- 


leep drawing operations are mad \\\ WAY ~se 
a . : A\\\ XX i 
vith a ring and male die, or a female a WN \\ AY %, -—— HOLD-DOWN 
e and air or steam pressu t} FORMING — \\\\\S . PLATE 
' nN 4 


ing medium DIE 



































}-—— PREHEATED 


® Rolling and Bending: Sheet stock 7 SHEET 
v also be formed DV a simple bend ¥/// | / / STOCK 
¢ or Shaping operation. Mandrels YU (/// /// 
ilmost any desired cross-section 01 M///// 


ipe may be used. For best results 


























sheet should be warmed to a tem- 
rature of between 165 and 195 





efore rolling it on to the mandrel 
riace 


\ portable hot air blower, similar 














» a hair dryer, with a special nozzle is 
L wy 
Right: Cupping, like stamping, requires V/ / \ XY 
blank-holder close to site of formation. fi: \\ 
/ Vy, \\\ 
LULLL 
CUT-OFF Pi 
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often advantageous in warming sheet 
stock to bending. Too 
low a temperature may result in poor 
retention of the desired shape, while 
too high a temperature may cause 
distortion of the stock during han- 
dling incident to forming it on the 
mandrel. Excessively high tempera- 
tures will produce shrinkage due to 
strain After the sheet has 
been formed properly on the mandrel, 
it should be cooled to room tempera- 
ture while held in place. 

It should be remembered that, 
consistent with engineering 
practice for most materials, sharp 
notches and bends must be avoided 
on all rigid sheet articles which may 
be subject to breakage.Like all types 
of plastic sheets and similar homo- 
geneous materials, the plastic rigid 
sheets are “notch sensitive” and, for 
this reason, notches and bends should 
incorporate the largest possible ra- 
dius of curvature with 
other design details. 


preparatory 


release. 


sound 


consistent 


@ Embossing: Rigid sheet can be em- 
bossed by methods similar to those 
used for embossing cellulose nitrate 
The higher impact 


sheets. resist- 
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@ Growth of plastic fabrication through 
war production has made consideration of 
this subject a must for many production 
men. The postwar role these materials 
may play in mass production makes study 
of their characteristics important to many 
more men engaged in production. 


In October, 1943, The Tool Engineer 
magazine presented facts on machining 
another plastic, Tenite. 
cating methods for other plastics will be 
presented in early issues. 


—THE EDITORS 


Approved fabri- 





ing grades of sheet are most suited to 
this process. To emboss the sheet, 
a hot (284°F) engraved plate is 
pressed against the sheet and chilled 
while still under pressure, or the 
sheet is passed through warm (140° 
to 160° F) embossing rolls. Em- 
bossing rolls should be used only for 
shallow embossing. Embossing plates 
can be used for either deep or shallow 
designs. 

When producing deep embossing, 
the engraved plate should be heated 
to approximately 284° F before ap- 


Deep drawing can be performed with { 


and a'r or steam pressure as the formin 





plication to the 
ipplication of 


sneet 


pressure 


slow enough to cause t] 
sheet in contact with 
to flow freely The pre 


not, however, be increase: 


which might cause distort 
outline of the sheet itsel! 
Throughout the emb 

tion, the underside of the s 
be maintained approximat: 
temperature. As 
bossing plate has been er 
the resin sheet (for a 

proximately to 1 mit 


soon a 


pressure is sufficient 
plate is cooled and the em 
is stripped from the plat 
For shallow embossing 
graved plate can be appli 
sheet either hot or cold, w! 
convenient. The rate of 
of pressure can also be vari: 
wide limits without causing 
desirable distortion or tet 
the finished sheet to warp 
When suitably 
plastic rigid sheets, c 
in shallow designs, prod 
ing and unusual effects. M 
female dies are used and th 
passed between the plates 
sure is applied. In this 
sheet is formed while cold 
are set up which result in a v 
effect in the design. Embosse 
tering by this 
stands out clearly. 
Cementing and sealing, 
ing, and other finishing process 
quire careful study with regard, ¢ 
erally, to particular 
The very properties 
“Vinylite” resins valuable ind 
ly, such as chemical inertness, 
ness, and insolubility, have made 
difficult to bond these resins to the 


pigment 


produced 


ani 
Appi 


whicl 


~. 


selves and to other materials. 1 
sharply limits the number 
ials which may serve as a bas« 
adhesive. 
laminating thinners have been ¢ 
ed for rendering surfaces soft 
so they will weld together 
However, beyond machi 
forming, this phase of fabricatio1 
a study in itself, demanding thor 
understanding of the care 
cautions demanded of the \ 
erations. THE | 


However solve I 
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Operating at 80-tons pressure, this Weidemann indexing punch press has been tooled by Allis- 
Chalmers production men to perform complete work layout on large sheets automatically, in 
addition to punch press operations obtainable with 32 different punches. 


Automatic Sheet Layout 
Slashes Production Time 


8 Niven PRODI ION ENGINEER 
aught 7 


etweel creasingly 
ind record 


luction requirements, must 


ite manpower shortages 
seek 
solution to his problems by con- 
tration in one or more phases of 
duction engineering. 

Roughly, these categories are: (1 
duct design and selection of work- 


le materials; (2) proper basic ma- 
and 

gineering of 
Faced with 


ines; spec ial tooling and 
standard machines. 

all the war-time diffi- 
ilties common to metal-working in- 
istry, production men in the Mil- 
shops of Allis-Chalmers 
lanufacturing Company have 
hieved accomplish- 
tedious 
special en- 


= - 
L1uUKCe 


remarkable 
‘nts on one unwieldy and 


eet metal job through 
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ARTHUR GLADE 


SUPERINTENDENT 
ELECTRIC CONTROL PLANT 
ALLIS-CHALMERS MANUFACTURING COMPANY 


gineering and _ tooling standard 
equipment. 

Through the development of a 
largely automatic layout mechanism 
and its application to a 
Weidemann indexing 
Allis-Chalmers has slashed produc- 
tion time by 85 per cent on the fabri- 
cation of sheet steel marine electric 
control panels demanding a large 
number of various size holes and 
louvers. 

Though several other types of ma- 
chines are used on this production 
job, special tooling of the punch press 


standard 


punch press 


- the most substan- 


the fabricating time 
this normally tedious lay- 
The 
has reduced fabricating 

one typical job from 12 hours 
unit, is with 
tooling on 65 dif- 

ontrol panels and 
irts required in electri- 
turned out by the com- 


nching operation. 


to two hours per used 
slight 


rerent 


variations 
models of 
sheet etal 
irmed forces. 
y of control panels 
\llis-Chalmers in this 
Weidemann press require from three 
a maximum of 234 punch- 
,”” steel sheet. 


upward t 
ing operations on ¥& 
layout mechanism im- 


Che automati 
poses no limit on the number of op- 
‘rations which can be performed on 
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Without tedious .ayout work in the shop, complicated that the req 

sheet metal parts are produced accurately and Soar es aaa 
swiftly through use of a semi-automatic layout mech- Sheet lay: 

anism applied to a standard indexing punch press = -°!_— Punches ane 


work prece tabie 5 De 
Allis-Chalmet re 
partment For setting 
me sheet in the pre but 234 is the Most of the savings in fabricating ning a producti 
largest number that has «been de time achieved by the setup result partment suppliec 
manded of one setup on a single jol from automatic layout on the work wide sequence De 
to date piece. Layout is facilitated by a which is fixed on twe 
Obviously, the press is not umusual shifting work-piece table Sheets winding and rewinding 
for the 32 separate stations in its cir ranging from 10 gauge to 22 gauge yperator 
cular, rotating turret: but it is singu mild gteel-—hot or cold rolled—are All directio 
lar for the engineering of the work fixed to the table with turnbuckle iob are listed on paralle 
piece table which operates in com clamps. The table accommodates operations chart. Read 
bination with the indexing head As sheets up to 52” wide, 102” long. to right on ¢ 
1 result, every conceivable type of The table is moved by hand-crank chart is (1) the 
flat sheet metal layout.is performed feed either horizontally beneath the the position of the 
emi-automatically by the machine punch press turret, or in or out be from left to right 
Responsibilities of the worker are re- neath it. Regardless of how invol\ machine 
duced primarily to feeding stock. ed the work layout may be, all that This sequ 
etting the machine controls accord is required of the operator is to set the is attache the 
ing to a sequence of operations sheet, work-table as specified in an opera press, where it easil 
ind removing finished parts. ons sheet, index the press turret so read by the erator. A 
t10n OF eac! peratior 
unrolled sufficiently t 


Holes larger than 6" diameter are produced by fly-cutters or with this Allis- 


horizontal line of pri 
Chalmers-built circular saw mounted on a drill press. A 9/16" diameter layout hole 


; P : . tions into view 
is produced on the punch press, and this circular band saw mounted in the bottom ; 
of a flat tool head is used fo finish a smooth, uniform cut. Che tabl 
nc} from ti 
nches f r 
age ( 
iS set 































TURRET HAS 32 PUNCHES 

Che posit ( 
the Weidemar turret 
9/16” diameter cente 
for layout worl 
quently. Selectior 
of the punches in the 
termined by the sl el 
partment, which specif 
punch of a certain siz 
should be located in each 
tion. 

Punches used on the M 
eration. believed to be ons 
installations of its type 
7/32” diameter to 6” squa 
include, in addition to 
punch, louver punches of 

Though holes in excess 
ameter cannot be produce: 
tools, this Weidemann pr: 
commodate, location of holes 
dimensions can be detern 
matically as a regular pre 


tion. Consequently substa 





time ordinarily consumed 


out work after sheets I 





presses is saved 
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enter of such large holes is 
ined and noted in the sequence 
ations by the engineering de- 
nt. An operation, using the 
punch location 
hole for 
making a larger hole, is in- 


in the work sheet 


as a 


center 


ind pilot tools later 


t holes in excess of 6” diameter 


the -”” thick stock used by 
\ halmers on the electric control 
iob are produced with an ad- 


le fly-cutter mounted on a light 


press. Fly-cutters are used in 
anner to produce holes up to 


The 


med and secured by clamps to 


diameter work-piece 1s 


justable table beneath the drill 


pending on the type and thick 
f the material, as well as the re- 
nents of the finished job, anoth- 
ethod of cutting larger holes 

etimes proves more satisfactory. 
method embodies the use of a 

ilar saw designed and produced in 


\llis-Chalmers tool rooms 


is circular saw is simple in de 

Though not adjustable for di- 

er of the cut, the band saw may 
eplaced easily as it is secured in a 
slot in the bottom of a per 


ent head with a 9/16” diameter 


for insertion in the previously 


( hed centel! hole 


This tool produces i smooth, uni 

cut, and prevents tearing and 

iweing which sometimes occurs 
when a fly culte S used 


PROFILE 


oo UTILIZATION of a simple 
fixture, an easy, practical meth- 
od of accurate profile milling radially 
ind to form has been developed in the 
Steam Division, Westingheuse Elec- 
tne & Manufacturing Company. 

The part is fastened to the fixture 
with two hollow head screws through 
holes used to hold the part in place 
in the regular apparatus. 

Che fixture is of segmental type. 
Radial and cross motion are obtained 
through the fulcrum pin at the lower 
bearing. The cutter is set axially 
and the feed is obtained by turning 
the handwheel, 
the worm, wormwheel and a special 
gear meshing with the pins on the 
irdened cam plate. The path of 
ivel is obtained through a harden- 
| pin which acts as a pilot and fol- 


which in turn rotates 


JUNE, 1944 


Selection of the punches and work-piece table position is predetermined 





























for each production job by the shop engineering department, and recorded 


on an operations sequence sheet mounted beside the press controls. 


One of the most automatic sheet 
metal production operations yet de 
vised, this punch press set-up enjoys 
as its chief advantages the complete 
elimination of layout work in_ the 
shop with resulting tremendous sa\ 
ings in manhours on each work-piece 

Drilling, nibbling and filing rough 


edges ordinarily produced by drilling 





MILLING TO 


lows the groove in the cam plate. A 
sufficient number of cuts are taken 
to obtain required depth. 

This 


finishing, and may be used on any 


fixture eliminates all hand 


machine having a vertical spindle. 
With this fixture, semi-skilled oper- 
ators can produce accurate work 
The handwheel, worm and worm- 
wheel are standard parts from stock 


L. BLAKE 


Fixture of segmental type for 

eccurate profile milling radially 

end to form. All hand finishing 
is eliminated. 
























rk, this single 


tel n sheet stock are 


ited by the use of 
fixtures 

Se n addition to lay 
punch 
errorms 


operations 


necessitate the work 


rol machine to ma 


THE ENpb 











Carbide-Tipped Lathe Centers 


REDUCE REJECTS 
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| FIGURE |. Carbide-tipped lathe center. FIGURE 2. Carbide-tipped lathe half cen? 
| 
Proper application permits taking full advantage of longer life 
and closer tolerances in finish grinding and turning operations 
A* MLE {DERSTANDING DELMER RHINO enters have 7] 
~ ‘f operat ind maintenance PLANT SUPERINTENDENT he centers w 10! 
WENDT-SONIS COMPANY 
f tungsten-carbide-tipped lathe cen- nonths w 
ers show ha ections to their enters in both the head and tailstock na é é 
ipposed fragilit nd inability to if each machine lis rea 
withstand pressures are unfounded Close tolerance -d spoilage the shank 
heir use in ind las Shown that ind longer tool life, ar hief advan- ne-nalt 
irbide tipping itne enters pre- tages Irom the use ol irbide-tipped ruding 
ents lecided iivantages I longer centers if ne\ yroperly used in ise iT ng 
ife and in holding loser tolerances ind maintained. Thi 1oOWwever, can 
n tinisn ndir ni ypera- ve boiled WI! ple related lal 
ns equirements 
Pepeate de-tipped Ihe ved center 
Oo peer arrving is ¢ 
, it the cai 100 per cer g surface as pos- 
e will eat , 
‘ r " vit Pre e 
ea i vea »1S t ped 
, S il l¢ I iS- 
g centr ding et lap 
lerance ing fer e vork plece SELECTION OF LEE 
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~ ar me STORAGE |S IMPORTANT 
rns with \] ig de enters 
e til he earing on ad ear-resista \ 
ie ente { |i es is sul i il evel I d vil 
eC eal Che thtest play in vithstand ense i riction 
ng will n-out and d hea is the iracter- é 
ike precision finishi npractical stic Of being ttle under impact 
e large iucing tor- and the tip is likely hip or flake 


rrinding of 


eamit steel tubs ions ) toler 
inces within iad become a 
lifficult problen [t was found that 
spoilage could be educed by ) pe! 
ent by substitution irbide-tipped 
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hen not 


10uld 


‘rtain 


amount 


ie essential earing surface. lucti 

in use ide-tipped cen- 1é 

ilways e kept in the tool ere 
riginal box 


Or 1n the ¢ 


Manufact 


irers 


irbide-tipped 
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OR FASTER CHUCKING 
FOR EASIER CHUCKING 
FOR TIGHTER CHUCKING 


eae of a knob on the Warner & Swasey Power 


Chuck Wrench and the work piece is gripped tight 
nuch tighter than couple of husky men using an 
extension pipe on a hand wrench can grip it, giving it 


everything they ve got 


Warner & Swasey Power Chuck Wrenches on your 
turret lathes can save much valuable time on each chuck- 
ng—reduce operator fatigue—and enable heavier cuts 

be taken without breaking tools or spoiling the piece 
because of work slippage. 

Or the Warner & Swasey Power Chuck Wrench can be 

, a! on dine eréb ¢ ‘4 _— ae 
ai-set for light, wuniform holding ert mm” thin-walled, 


agile piece 


It all adds up to faster production: 


OU CAN MACHINE IT BETTER. FASTER. FOR 


WITH A WARNER & SWASEY 


\ 


TURRET LATHES, SADDLE AND RAM TYPES + CHUCKING AND BAR TOOLS 


LESS 


Warner & Swasey Power 
Chuck Wrenches can be 


installed on your current 


mode! turret lathes 


If you are doing light or heavy chucking 
work, better fi out quickly what a 
Warner & Swasey Power Chuck Wrench 
taster productior 

better satisfied 

ou Warner & Swasey 


write Warner & 


(ohio 


WARNER 
é& 


SWASEY 


Cleveland 


\ 
PRECISION TAPPING AND THREADING MACHINES 




















Carbide-Tipped Lathe Centers 
REDUCE REJECTS 
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FIGURE |. Carbide-tipped lathe center. 
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FIGURE 2. Carbide-tipped lathe half center 





Proper application permits taking full advantage of longer life 
and closer tolerances in finish grinding and turning operations 


A* ELEMENTARY UNDERSTANDING 
of operation and maintenance 
of tungsten-carbide-tipped lathe cen- 
ters shows that objections to their 
supposed fragility and inability to 
withstand pressures are unfounded. 
Their use in industry has shown that 
carbide tipping of lathe centers pre- 
sents decided advantages in longer 
life and in holding to closer tolerances 
in finish grinding and turning opera- 
tions 

Repeated tests of carbide-tipped 
with high-speed 
teel centers have shown that the car- 
bide type will take equal or greater 
properly exerted, and with 
wear. This low rate of wear, 
main- 
taining concentricity and holding to 
close tolerance. 


centers compared 


pres sure 
, 
lar less 


of course, materially aids in 


CARBIDE WEAR RESISTANCE 


The also 
ompares favorably with the live cen- 
Although the 
turns with 
the tip, the ball or roller bearing on 
which the center tip revolves is sub- 
The slightest play in 
this bearing will run-out and 
make precision finishing impractical. 

In one large plant producing tor- 
pedos for the Navy, the grinding of 
seamless steel tube sections to toler- 
ances within .0002” had become a 
difficult problem. It was found that 
spoilage could be re luced by 90 per 
cent by substitution of carbide-tipped 


carbide-tipped center 


ter in wear resistance 


work in a live center 


ject to wear. 


cause 
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DELMER RHINO 
PLANT SUPERINTENDENT 
WENDT-SONIS COMPANY 
centers in both the head and tailstock 
of each machine. 

Close tolerance, reduced spoilage, 
and longer tool life, are chief advan- 
tages from the use of carbide-tipped 
centers—if they are properly used 
and maintained. This, however, can 
be boiled down to two simple related 
requirements: 

1. The portion of the tipped center 
carrying the load should have as close 
to 100 per cent bearing surface as pos- 
sible. 

2. Precaution should be taken that 
the tip is not struck or bumped. 

The first requirement can be us- 
ually met by careful attention to lap- 
ping female centers of the work piece. 
In fact, no precision grinding or turn- 
attempted 


ing job should ever be 


without this. 


STORAGE IS IMPORTANT 


\lthough carbide-tipped centers 
are made of the most wear-resistant 
material so far developed and will 
withstand intense thrust, friction, 
and heat, carbide has the character- 
istic of being brittle under impact 
and the tip is likely to chip or flake 
when struck, losing a certain amount 
of the essential bearing surface. 
When not in use, carbide-tipped cen- 
ters should always be kept in the tool 
rack or in the original box. 

Manufacturers of carbide-tipped 


centers have recognized that 
the centers will normally sta 
months without even a regrit 
may become chipped or br 
this reason the carbide tip i 
the shank for a distance vary 
one-half to the full length 
truding portion of the tip 

In case of chipping or brea 
tip can be reclaimed with 


by merel 


diameter intact 
back on the 


shaded section of Dimensi 


original ang 
(on Figures 1 and 
amount of carbide insert 
tion to the 
taper length “A” does 
the tip the center rT 


ack as far iS D 


if nec 


SELECTION OF LUBRICANTS 


The same type lubri 
used for carbide-tipped ce 
high speed steel. white lead 
most common. Ii ne 


center is hardened, the 
lose its original taper angle 
When the amount of time 


lost by spoilage on finisl 


tions is considered in re 
closer t lerances achieved 
carbide-tipped centers, thi 
tage of such centers for fini 
erations is clearly shown. 7 
duction saving can be incre 
a definite reduction to 


merely observing the 
tions outlined above 
THE ENpD 
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OR FASTER CHUCKING 
FOR EASIER CHUCKING 
FOR TIGHTER CHUCKING 


TURN of a knob on the Warner & Swasey Power 
Chuck Wrench and the work piece is gripped tight 
-much tighter than a couple of husky men using an 
extension pipe on a hand wrench can grip it, giving it 
everything they’ve got’. 

Warner & Swasey Power Chuck Wrenches on your 
turret lathes can save much valuable time on each chuck- 
ing—reduce operator fatigue—and enable heavier cuts 
to be taken without breaking tools or spoiling the piece 
because of work slippage. 

Or the Warner & Swasey Power Chuck Wrench can be 
lial-set for light, uniform holding grip on thin-walled, 


‘ragtle pieces. 


It all adds up to faster production! 


YOU CAN MACHINE IT BETTER, FASTER. FOR LESS... 


WITH A WARNER & SWASEY 


a 


Warner & Swasey Power 
Chuck Wrenches can be 


installed on your current 


model turret lathes 


If you are doing light or heavy chucking 
work, better find out quickly what a 
Warner & Swasey Power Chuck Wrench 
can do for you—in faster production, 
less scrap loss, and better satisfied 
operators. See your Warner & Swasey 
field representative or write Warner & 


Swasey. Cleveland, Ohio. 


WARNER 
& 


SWASEY 


Cleveland 


TURRET LATHES, SADDLE AND RAM TYPES »* CHUCKING AND BAR TOOLS + PRECISION TAPPING AND THREADING MACHINES 



















Drill jigs to drill mounting holes 
wheel housing and gear case in cy 


block, and gear case cover. 2, 4 a 





Cylinder Diesel engines. Designed an C 
by the Vulcan Tool Company. 








Ask for the brochure illustrated. It will acquaint 
you with Vulcan's experience, facilities, and services 
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PRODUCTION DATA SHEET 





PRODUCTION ENGINEERING 
CHECK’ LIST 
* 


PRODUCTION “HEADACHES” can be avoided with 
foresight. One of the country’s largest plane 
plants had to be enlarged because insufficient 
space had been planned for parts storage on 
the production line. As might be expected, 
this late provision did not entirely compen- 
sate for faulty planning. 


With a thousand and one things on his 
mind, today’s production engineer is vul- 
nerable to the error of neglecting to provide 
for the multitude of requirements of the 
average war production job. He may find 


himself equally estranged from the once 
familiar routine of peace-time tooling, when 
postwar conversion begins. 


The check list published here is offered 
to assist the production engineer in making 
a thorough examination of the fundamental 
factors of intelligent, alert tooling. Provided 
to cover a broad range of requirements, 
much of the list is not applicable entirely to 
every job. However, with a part print before 
him, the planner will readily note the ap- 
plicable items. 





PRODUCT DESIGN 
A. PRODUCT FUNCTION 
1. What is the product used for? 
2. Is it a precision instrument? 
3. Is it used alone, or in conjunction with other 
units? 
PIECE PART DESIGN 
1. What is the function of each member? 

a. Can parts be omitted or combined? 

b. Can a component be broken down into two or 
more parts to ease machining burden, and then 
be joined by brazing or welding? 

What are the physical requirements of the finished 

product? Can diecasting be applied? Can syn- 

thetic or waste material be used? 

Is any member subjected to abnormal stresses? 

Is any member structurally weak, requiring care 

in application of clamps or machining pressures so 

as to prevent distortion? 

Is a surface coating necessary to prevent corrosion, 

or to localize surface treatment? 

Does design permit ease of assembly? Can rede- 

sign be effected to facilitate production, without 

affecting function detrimentally? 

Will members require special handling? 


FABRICATION 
COST 


1. What is allowable manufacturing cost? 


PRODUCTION REQUIREMENT 

1. How many parts are required? When? 

2. Should entire requirement be made in one run? 
3. What will be the replacement requirement? 


MACHINE AND TOOL REQUIREMENT 
Can parts be made on automatic machines? 
Can stampings be used? 
Is idle equipment usable? 
Is special equipment needed which is not avail- 
able in the shop? What will it cost? 
Is a similar part made in the shop, so as to permit 
duplication of tools, jigs, fixtures? 
(Concluded on reverse side) 





NOTE: This is the thirty-second of a series of Data Sheets to be published in THE TOOL ENGINEER. 
A handy three ring binder can be secured at any dime store to hold the sheets for quick reference, 
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PRODUCTION DATA SHEET (concluded 


D. MANPOWER REQUIREMENT 
1. Are special skills required? 
Will training be necessary? 
2. Can women de the work? 
3. Can physically handicapped men do the work? 


PROCEDURE 
MANUFACTURING SEQUENCE 
1. Can operations be combined? 
2. Can a series of operations be performed on auto- 
matic machines? 
3. Will special attachments for standard machines 
speed production or combine operations? 

. Will jigs and fixtures aid in holding dimensions, 
preloading, combining operations, lowering non- 
productive time? 

. At what points should inspection be performed? 
By whom? 

. What percentage of parts should be inspected? 

. Are gaging setups required? 

. Will proposed tooling hold to specified tolerances, 
permitting economical and efficient balance of 
rough and finish operations? 

9. Is special handling equipment necessary? 


PLANT LAYOUT 

1. Is “in-line” production applicable? 

2. Is complete manufacturing space available? 
Must more be added? 
Can layout be considered for this project only? 
Can similar projects be assimilated? 

. Can this job be run over a line now set up? 

. Is a similar part being purchased, the manufac- 
ture of which might be incorporated economically 
with this job? 

. Ifthe entire facilities of a department are required, 
which can be changed most quickly and most 
economically? 

. Can parts fabrication and assembly be grouped 
to minimize work handling? 

. Are parts storage areas nécessary to assure even 
flow to assembly? 

. Is a salvage department required? 

Can it be located close to the job? 


ASSEMBLY 

Are sub-assemblies advantageous? 

Would assembly jigs or fixtures be helpful? 

Can automatic or combination tools be used? 

Are there likely points of hold-up, requiring a 

concentration of manpower? 

Is a performance test required? 

Does equipment design permit the operator to 

work efficiently? 

Should auxiliary stations be provided to take care 

of emergencies? 

Is each operator equipped with proper tools, jigs, 

and fixtures? 

FLEXIBILITY 

1. Are there impending design changes? 

2. How radically may models, design changes differ? 

3. Can permanent lines be set up for long runs? 

4. Should many small lines be used, or one big one? 

SAFETY 

1. Has the operator been protected from injury? 

2. Are tools protected from uneconomical wear, and 
from unnecessary breakage? 
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u have an idea, short cut or kink, send 
OOL ENGINEER. You will receive five 
each of yours that is published. Send xb 
and-material savers to The Bramson 


Company, 2842 W. Grand Boulevard, T.M. REG. BY THE BRAMSON PUBLISHING COMPANY 


poe neon ll IDEAS KINKS - SHORT CUTS 


Thread Deformation Tool Holder Adjusting Post 


conventional attachable 


eads, Operators sometimes 2 3 —________+ a re AOE Mabe £ TAL 
ie ae Z LZ ps > = ue 
while forcing the tap into = en 3e Sa aay gum game 











~ 
and also apply excessive 








pulling up the drill press 
) reverse and extract the 
a consequence, the lead of 








d holes is deformed and the 











ymes oversized. 




















ted corrective measures L (-/8 THREAD 

it 2” LONG 
attached to the 3 FLAT 

hi eal carries THESE SZES 774 
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[HE TOOL HOLDER adjusting post 





of non-deforming shown in the accompanying sketch 
out with a commer: ind 


schematic diagram will permit i saves time when the setting is be- 
machine operators to move the tool ing do t is possible to make use of 
holder without the aid of a hammer tl idjusting post on automatic and 


rhis prolongs the life of the holder ther ty] f mach vith a T-slot 





Handy Transfer Tool for Transferring Holes on Mating Parts 


[HE TOOL ILLUSTRATED below is both le transfer tool, the proper 
simple and inexpensive to make. It ishing traight r threaded, is 
solves the problem of transferring placed « t] ank of the transfert 
holes from one part to another, mak tool and the combination is then in 
ing the transfer easily and positively serted in the h o be transferred. 

[his tool obviates layout holes on he 1 piece, in which the trans- 
mating parts, since the tool makes a is made is then placed in the 
guide circle around the center punch proper relati' position, resting on 
mark to assist the operator the | f the transfer tool 

The body of the transfer punc!l 1 hammer on this piece 
should be made from tool steel with is then le al the transfer tool 
the marking surfaces hardened center punches and makes the guide 

A number of straight bushings are circle in the proper alignment for the 
made with the diameter “A” to suit machining operation 
various sizes of drilled, reamed or [his inexpensive tool and method 








bored holes in parts. Screw bushings takes away guess work when laying 





are also made with the threaded di- out holes on two parts to be fastened 
ne » OrTrKS S } t 
Uhe setup works a ameter to agree with threaded holes together The tool can be used suc- 
Slight pressure on the drill press in pieces on small or large work 
e causes the tapping head to re- 
positively Che tap ivances 
igh the nut and the lead of the tap TOOL STEEL HAROENEL 





hen controlled 


<—¥F WLP FIT ; " 2 SLAP FLT. 


F / T / on 
tor to remove | 1s and from the ; ~~ TTT, Mle i 38 ve er 
idle to reverse the ihe tap i Y ; / ‘ Wp “ 
€s out of the with the tap- — - . : # ; V 

. : : nmsaiene i | 44, 
g head going into neutral when the ~ | —_ 
k nuts “¢ top the vertical mo- 


of the spi 
lo remove a tap, the check nuts : | TOOL 





It is only necessar tor the op- 



































must be loosened and run down 
the stud. Nut “B” is loosened and 
pped through the jig plate. The MIACHINE STEEL 
ped chuck is unclamped and the 
taken out of the chuck 
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HACKS 
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When You Stich to STARRETTS 


STARRETT is a good name to look for— 
and to specify —on any blade, whether it's 
Standard Steel for hand sawing, $-M Molyb- 
denum tor hand or for light and heavy 
power saving, or High Speed Steel for power 
sawing of extra hard alloys. Starrett stand- 
ards of quality and uniformity have been 
You can continue 


steadfastly maintained. 


to count on blades carrying the Starrett 
name or label. 
Ask your mill supply distributor for 


Starrett Hacksaws. 


¥ ' THE L. S&S. STARRETT CO. 
Lod ATHOL, MASSACHUSETTS, U. S. A. 
\ = World's Greatest Toolmakers 


Now, with Service Star 











Announcing the New 


STARRETT “SAFE-FLEX” 


STARRETT 


SAFE-FLEX 





MADE IN U.S.A. 


Class A, High-Speed 


the Flextble Back and 


tion thats tzrivally 
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Try this new STARRETT 


on hand-sawing 
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PRECISION TOOLS © DIAL INDICATORS * GROUND FLAT STOCK 
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PR¢ | I ( "TH yN T( Ti yi S: War-Spurred Ratvigiravien Yaantes will 


Improve Postwar Goods 








First utilized by automobile manufactur- 
ers, the sub-zero test room has gained wide 


a ’% 2 om € 
; * use in war production. Above are frost- 
A Ltr Conditionine covered aircraft radio instruments under- 
j = going 65 -below-zero tests at the Bendix 
: Aviation Corporation. 


. ° be Sub-zero testing is expected to be an im- 
hI ri¢ e rl Crq fl Orn portant aspect of final inspection on many 
_ . . products turned out by the mass-produc- 

- tion industries after the war. 


|’ ie fabrication and asset dy a 


etal parts, air cond L. GALE HUGGINS 


tno battle iwainst the three | ASSISTANT MANAGER 


rigeration Can serve 1n 


es ; CONDITIONING DEPARTMENT 
~ perfection-uncontroll WESTINGHOUSE ELECTRIC ELEVATOR CO 
tures, widely varying 


ties, and air-borne 


xtremely close tolerar high Sub-Zero Refrigeration 
erating speeds, and hea produ Boosts Production 
rates established Chilling spot-welding 
made it necessary electrode tips increased 
e factors in eliminating rejects number of welds between 
produc ing perte ‘quipment cleaning of tips 1000 per 
metal-working plants, iwwora cent in one case. 


are CONS intl) Another outstanding ap- 
ike sure that they plication of sub-zero re 
ms, particularly as frigeration is the use of 
d alloy content By means ot such equipment as the 


vice called a spectrograph these Deepfreeze -120 F cab- 
yses can be made qui kh An inet for cold treatment of 
tric arc is drawn betwee! sample cutting tools, 


il electrodes and a light beam 
ha ‘ Reports show that pro- 
this arc, directed by lenses and 

a duction increases up to 
ms S ( Sse ) sensit} » tilrn = 
» IS Tocu ed Nn se LULZe d tiln 500 per cent between 
this C 7 he , » le se 
hi analy iS to De accurate, lense grinds after cold treat- 
prisms must be tree from dust ment are not unusual. 


and marks from_perspiring 
nds, and relative humidity must 
Kept constant to assure consistent 
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performance of the ar 
device. 


interrupter 


Emulsified plates or films must be 
stored under carefully controlled con- 
ditions of temperature and relative 
humidity to prevent their deteriora- 
tion and results 
Constant temperatures are important 
also in maintaining a fixed focus in 
the optical equipment. Air condi- 
tioning provides the answer to all 
these problems by accurately main 
taining the temperature 


subsequent poor 


humidity, 
and cleanliness of the air in the en- 
closed space. 

An interesting example of indus- 
trial air conditioning is found in a 
plant producing reduction gears. 
Cutting these large gears requires up 
to 17 days time. Any temperature 


change of the machine or work re- 


sulted in minute inaccuracies that 
caused the gears to be noisy in serv- 
ice, and relative humidity had to be 
kept low to prevent condensation on 
the gear and tools. 

Enclosed rooms, varying in size 
from 12’ x 14’ x 16’ to 32’ x 38’ x 
18’ were constructed around each of 
the hobbing machines. Construction 
is of two steel walls with insulation 
between. Each of the 25 rooms is 
air conditioned by a unit containing 
a cooling coil, a heating coil, a com- 
pressor of either 334 or 5 hp, and 
thirteen evaporative condensers, each 
handling two condensing units. A 
temperature of 750° F dry bulb, held 
within 1° prevails, and relative hu- 
midity is held at approximately 60 
per cent. 

Such “spot” air conditioning is ex- 
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tremely flexible, easy to install and 
adaptable to practically any process 
where control of temperature and 
relative humidity are required. 

By the use of X-Ray photography, 
industry has been able to find the 
many problems which 
have caused expensive ultimate fail- 
ures and costly rejects. Regardless 
of the care taken in photography, the 
finished negative may be under- or 
over-developed, cloudy, or lacking in 
detail unless the developing is done 
under carefully controlled conditions. 
The time temperature element is very 
important and, by keeping tanks sur- 
rounded by a water bath held at the 
optimum temperature of 65° F, that 
condition can be consistently main- 
tained. 

An automatic mixing valve is used 


answers to 


Cold Room Holds Parts 
In, "Soft" Condition 





This big refrigeration 
room at the Hudson Mo- 
tor Car Company holds 
aircraft parts “soft” be- 
tween heat treating and 
working of the parts. 


Through the protection 

afforded by this low-tem- 

perature room, many 

hours of re-heat treating 

of parts not being worked 
are saved. 


to blend tap water with artificially 
heated water or to temper it with 
water from an automatically con- 
trolled refrigerated water chilling 
system to hold the temperature de- 
sired. 

Mechanical refrigeration has pfo- 
vided the answer to many of the 
problems incidental to continuous, 
grueling, war-time operation of ma- 
chine tools. When such equipment 
is operated continuously at high 
speeds, the temperature of the cool- 
ant continues to rise until its heat 
loss throughout its path of circulation 
and through evaporation is equal to 
its heat absorption at the point of 
contact. 

In some cases the coolant tempera- 
ture may rise to over 130°F. Asa 
result of this high temperature, re- 


jects mount, tool breaka 
accuracy declines, cert 
abrasive wheels deteri 
because the bonding cx 
man-hours 
lost because of the cle 


caused by splashing of 


ens, many 


ant, and much coolant i 
evaporation 

The answer to thes 
found in use of mecha 
tion units which cont 
the heat absorbed by the 
hold it at approximate 
perature Industrial 
applications for contr 
temperature are bec 
universal. 

Interchangeability 
cate controls and me 
newly-developed high spe¢ 
of war, and standardizat 
suitable to mass manufa 
created a demand for 
nesse and accuracy 

But no piece, large or 
more precise or accurate 
gages used to check it. G 
calibration through misus¢ 
have been checked agair 
gage under widely varying 
lead to misfits and _ re: 
rejects 

TEMPERATURE TOLERANCES 

Air conditioning in th 
ing room is a valuable aid 
ing gages from the dama; 
of widely varying temperat 
tive humidity, and dirt 
perature is usually held at a 
F dry bulb and the relative | 
at about 50 per cent. Tolerance 
usually held at + 1° F, and 
humidity is generally held 

5 per cent of the desire 
Because of the danger of de 
condensation on gage surface 
cessively high relative humidity 
be avoided. 

Refrigerating spot welding 
trode tips materially increas¢ 
number of welds it is possible t 
between each cleaning of the we g 
tips. In welding aluminum, reirig 
eration of tips has increased the 1 
ber of welds per cleaning by as n 
as 1000 per cent. 

The electrode tips are chille 
water circulated through a spe 
constructed tip holder. Some aut 
ities advocate the use of Prest 
mixed with water to allow the 
peratures to be brought below 
However, frost accumulation and 
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IGHT BORING, FACING, G 


ae pehegty 


ictically the entire range of light boring, facing, chamfering, 


ing work, and precision finishing, you’ll find Carboloy Round 


Shank ‘“‘Boring’’ Tools combine long tool life, low tool cost and low 


industry, particularly for precision boring, to obtain 


sed by 
that frequently 


tolerances as close as .0001” and ‘“‘mirror finish’’ 


minates grinding. 
lable, cylindrically ground, with either back rake or flat top, 


through 4”. Solid Carboloy Cylindrical Blanks, 


also available for boring tool use. In stock for prompt 


46 
rough 14” 
lelivery. Catalog GT-175 on request. 


CARBOLOY COMPANY, INC. 


11145 E. 8 Mile Avenue, Detroit 32, Michigan 
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SHEFFIELD CORPORATION, 
Dept. C, Dayton |, Ohio 


Please send a copy of the chart “How To Order 
Sheffield Gages.”’ No obligation. 


Nome 
Company 


Position ___ . 


Address 
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Temperatures are Closely Controlled the Year 


Around in This Spacious Tool and Die Shop. 


One of the most spectacular utilizations of air conditioning and temperature control in industry is found in the Ford Motor Company’s 


Rouge Plant Tool and Die Shop. Believed to be the largest tool shop in the world, it is completely air conditioned. 
and summer temperatures never vary. 


nsequent dripping water from the 
defrosting which results during shut- 
wn are objectionable, and one se- 
if tests showed relatively small 
idditional benefits to be derived 


from reducing liquid temperatures 
w freezing temperatures 

One proposed specificatior lo! 
welding aluminum calls for water 
temperature below 40°F. and _ not 


ibove 75°F. Recommendations by 


arious authorities indicate that a 
water temperature of 40° F will give 
results 


satisfactory The equipment 


required consists of a condensing 
a water chilling unit, and the 
essary valves and control equip- 
For welders with ratings of 

to 100 KVA, condensing units 
ranging in size from to 3 hp are 
proximately the required capacity. 
\n ingenious method of “shock 
ting’ armor-piercing solid shot 
stresses, strains, and invisible 
cks consists of a series of alter- 
the shot into 
lled water and hot water. The 
iter in the two chilled water tanks, 


maintained at 60° F by means of 


te immersions of 


tomatically controlled mechanical 


rigeration units. The series of in- 
ited tanks is usually built into the 


duction line and the wire baskets 
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containing the shot, progress through 
the alternate cold and hot tanks by 
conveyer or are manually carried 
In the manufacture, use, and stor 
age of abrasive wheels and sand 
paper, controlled conditions of tem 
perature and relative humidity con 
tribute much to the production ola 
superior quality product and to its 
longevity. 

In fabricating abrasive wheels, in 
which abrasive grains are bonded to 
gether by compositions such as bake 
lite, ceramics, hard rubber, or sodi- 
um silicate, it is important that the 
proportions of grain sizes be closely 
measured. While the abrasive grains 
themselves are not hygroscopic, they 
must be kept free from moisture to 
allow 


accurate weighting of the 


grains. 


CONDITIONS GOVERNING HUMIDITY 


Where the bakelite bonding ma- 
terial also is in grain form when mix- 
ed with the abrasive grains, it is like- 
wise important that excessively high 
relative humidity be avoided, owing 
to the hygroscopic nature of the un 
polymerized bakelite If the bake- 
lite is in liquid form when the abra 
sive grains are added, the room ten 


perature should be controlled to as 


Inside, winter 


Advantages in intricate tooling are obvious. 


sure a constant consistency of the 
bonding fluid 
When the 


ceTal c clay, 


bonding material is a 
relative humidity con- 


prevents lumping and assures a 


mic and abrasive 


is used as the 

bonding material, the finished wheels 
to a certain degree 

ind, unless used and stored in an 
itmosphere free of excess humidity, 
will deteriorate. Flexible type wheels, 
in which the abrasive grains are 
cemented or glued to the = surface, 
ire usually made of laminated woven 
cotton fabrics. In the manufacture 


and use of this type wheel. low tem 


perature and high relative humidity 


cause the glue to jell and prevent 
proper packing of the abrasive on the 
wheel head 

Sandpaper, when stored for any 


protracted period, should be stored 
in a controlled atmosphere If the 
relative humidity is too high, the 
iper absorbs moisture and_ the 
softened In the case of too 
tive humidity, the glue dries 
the abrasive grains become 
impairing the abrasive 
+} 
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MAGHINE TOOLS 


...mews and trends in the 


Machine Tool Industry... 


Shipments Rise and Increased 
1944 Volume is Predicted 


Up for the first time in months, ma 
chine tool shipments rose nearly one 
ind one half per cent in March to reach 
a total value of $50,799,000. Value of 
hipments the previous month was set 
it $50,098,000 by the fools Division of 
WPB 

Peculiarly enoug! the purt in 
March was the first in exactly one year 
In March 1943, shipments momentarily 
umped to $125,445,000, contrasted with 
$114,594,000 the monti before 


Total orders received in March this 
ear were valued at $41,854,000, an in- 
crease of 19.6 per cent over the Febru 
iry total of $34,995,000. February or 
lers likewise showed an increase, hav 
ng jumped 12.7 per cent over those in 


he first month of the year 


Increases in orders during the early 
mart of thi ear are attributed by 


WPB to increas¢ mn war production 


cheduling of trucks ane iircrarit en 
grin as predicted in tl lepartment 
oreign ordet mostly Russian, also 
ontributed to the welling orders 
Cancellations in Marcl totaled 


$1,847,000, an increase of 7.1 per cent 
over cancellation f $1,725,000 the 
revious month. Thus, net new orders 
or March total orde ( incella- 
trons were $40,007,000. cor pared with 
net new orders of $33,270,000 tor Feb- 


uary 


Despite the rush f order writing, 
the overall trend | 


of the lustry n 
tinued downward Production still 
exceeds orders WPB et the back- 


log of unfilled orders for machine tools 
it the end of March at $155,079,000, a 


decrease of 6.9 per cent from the $164, 


$24,000 backlog at the end of | ebruary 

Early predictions that the total vol- 
ume tor the year would reac $375,000,- 
0OO now appear safe, even if orders hit 


greased skids late in the summer. The 


might 
far exceed this figure was first made 
in statements by industry leaders at 
tending the Westinghouse Annual Ma- 


chine Tool Forum in Pittsburgh late 
in April 


suggestion that 1944. business 


In one discussion of the business out 
look at that meeting, it was suggested 
that a flood of Army orders would 
raise the total volume another $100, 
000,000. The first concrete proof of 
this came in Cleveland May 8, when 
the Army Ordnance called upon ma- 
chine tool builders gathered for their 
semi-annual meeting there to rush de- 
livery of approximately 1,000 machines 
for a heavy shell program 

With war production requirements 
unpredictable because of the shifting 
strategy of world-wide conflict, similar 
“emergency” programs demanding ad- 
ditional machine tools may come from 
the Army at any time 
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Industry Urges Utilization 
of Idle Machine Tools 


WASHINGTON—More drastic steps 
to tind and utilize idle machine tools 
were urged by the Machine Tool In- 
dustry Advisory Committee at its last 
meeting here with the W. P. B 

In view of unexpected demands that 
the armed services have indicated, the 
committee said presently planned pro 
duction of the industry was inadequate 
and these new demands could be met 
only by better utilization of existing 
machine tools 


This appeal from the builders stems 
from an industry-wide situation. As 
machine tool orders declined during the 
past year, individual builders took on 
increasingly large direct and sub-con 
tract war production jobs of other 
types. Sufficient capacity of their 
plants was reserved to meet existing 
machine tool requirements and to work 
ff the order backlogs Now, the in 





dustry 


tor more ma 


machines must 
idditional 


WPB officials ad 
that the 11 tr 5 
246.000 

amount ss 
first quarter 1943 


243,000. WPB re 
total of $1,800,000,00 
“pool or rs piace 
through the Jetens¢ 


tion during 


there remained 


worth of 

ments that 

industries a f Apr 
This fi ¢ it A 

than tw ¢ cent 
rders | i n 

individual concerns, VW 

steadily 1 t 
Reflecting 

industry-place rders 

igain urge hat W 

ict pr | 
ids A 

“a 1 , 





Builders Promise Cost-Cutting Machines 


at Annual Spring Meeting 


CLEV ELAN D—"“Do we have to wait 
until the war is over before we can 
talk to a manufacturer about the fact 
that a new machine tool might help 
him cut his costs Is it heresy to 
suggest that new machine tools might 
even help out the costs of war produc 
tion and thereby lessen the expense to 
the taxpayer?’ 

| hese questions were posed by 3 Y 
Scott, President of the National Ma 
chine Tool Builders’ \ssociation, 
speaking at the organization’s spring 
meeting May 8 and 9 

Many a business statistician already 
has measured a coffin for the machine 
tool industry. Come the end of war 
production, the slide rule boys have an 
nounced, and the burden of a decade’s 
normal output crammed into two or 
three years will be more than all but 
the most firmly established concerns 
will be able to shoulder 


RE-ENGINEERING DEMANDED 


On-the-record statements and a 
hotel lobby survey of builder-opinion 
and industry attitude at the Hotel 
Cleveland meeting failed to reveal the 
pessimism which usually accompanies 
crepe hanging. 

\ffable, Jim Scott, who, as President 
of the Van Norman Company, well 
knows the cyclonic rise and fall of the 
machine tool sales barometer, struck the 
keynote of the two-day session attend 
ed by more than 300 representatives of 
the industry. 

“I’m telling you right now that after 
this war,” Mr. Scott said, “cost-cutting 
is going to be just about the biggest 
problem in the entire industrial field. 


needed i 
emp I 

It 
designing that whet! 
American manutactur 
to pay hig 
put their pt pe 


prices that the 


country and 


EXCESS POSTWAR FACILITIES 


[1 ever il t 
ing, in every informal « 
postwar business outlook, M 
admonition was reiterat 
ers are out to 
will cut costs 

What to » about the 
panded productive facilit 
dustry, come the end of tl 
Association's President oft 
cinct reply Either rf 
plans right now toward 
our plants, facilities and 
nt our estimates of the 
chine tool det 
lines some other product 

Unlike many a consu 
turer, the machine tool | 


welcoming all offers of pr 

icism. In 

tire industry heard in Cl 

same report representatives 

concerns received two week 

from General Motors pr ict 
(Continued on following page) 


blistering sessi 
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I Berna, General Manager of 
Builders’ Association, calls for re- 
irn of competitive enterprise. 


s had good reason to listen 
[. Johnson, Director of GM 
, and G | Bates, time and 
study engineer Che number 


tobuilder using 150,000 ma 
Is today. 64.000 of 
ment-owned Of the 


’ ; 
ition s divisions may be 


which are 
latter, the 
able to 


rt to peacetime use about 10,000 
postwar plum the visit trom 
dangled before sales-conscious 


promise Ol orders for 


TS WaS a 


machine tools. The money has 
ippropriated, the orders will be 
ed immediately they said, and all 


that holding up the job is government 
il to give the green light.’ 
listed 10 questions ma- 


GM 


Mr. Johnson 


designers might ask then 


led answers 


with the help of slide films, 


Later, 


pointed to “bad design and bad 
lacement of power units and acces- 
ries Although nearly every ma- 


ne tool design was slam-banged by 
GM engineers, builders took it 
gracefully, admitted that improve- 
nts could and would be made 
AUTOMEN DEMONSTRATE WITH 
Nonetheless, even GM 
idmit that on some points their criti- 
ms are debatable. In an effort to 
matize the fact that sometimes it 
ires a day to tear a machine down 
five minutes to perform the actual 


MOVIE 


itself would 





pair, the automen cited every con- 
ivable design fault. For some of 
se designs, inc identally, they have 


at least partly responsible 
iting the fact that production costs 
lude all the time a work piece is in 
achine, Mr. Bates im- 
tending toward more 
operation and a sharp 
worker movement at 
machine. The frequency or dis 
a worker must arms. 
r feet to control a1 hine tool, 


id, governs the time required to 


suggested 
ved designs 
automatic 


ction in the 


move his 


1 finished operation 
amatizing his remarks with a 
which depicted excessive worker 





ment at the machine, Mr. Bates 
sted (1) that all controls be lo 
so that the operator is in a not 
postur 2) eliminat unneces 








ns as rt as possible 
General Motors machine to 
which will be t 








UNE, 1944 





Yc | on = —e 
gene tribution throughout indus won't be able 
try, wou icate that the foot and t new ! il m mat indus 
toe work industrial Pavlova is tr mile t 1 ri nvinced that 
ec ire ¢ te some of the new a‘ 

the worker's desir¢ ring st ales and ad 
f this “fancy toot t ‘ { I ine tox en 
irk \ reflected in pictures ot sh and 





crude ext ns for machine control Km 1 ttit regarding govern- 
Redu t their barest essentials twar ma 
ere are the G. M. requirements } read a 
Standart ts controls nd acce ' tr n te! Cincin 
ries shou e standardized to reduce Milling M Lor iny, now 

. n kconomK 





repair stock. Modei designations shoul n \ 








provide complete information on ca \ at } 
pacity and wer requirements t Britist onsider 

Because of new cutting tools speed te ‘ well balanced 
and feeds must be increased sharply ! ne tool indust to be a very 1m 

tant matter MM Foerster wrote 
VIEWS ON POSTWAR MACHINES Perefcre I believe that they will 

As a result of the maintenance prob ntir their contr into. the post 
lems posed by hydraulic feeds, GM var period. taking their machine tool 
leaning toward mechanical types industry at a prewar pattern and re- 

Wartime emergency finishes are not lucing put t ‘ tever volume 1s 
satisfactor and machines should be onsidere to maintain the 
painted in two colors with the work ndustt Output at this level will 
areas in lighter hues for safety 

While more accurate work may not 


be demanded of machines 


they should be more rigid to produce 
increased ma 


postwar 


present tolerances at the 
chining rates now used 

A major criticism of present equip 
ment is poor chip disposal. With wider 
utilization of high-speed turning in the 
said, the disp« sal prob 


olting, 1t Was 


iém 


may vecomit 


serious 


**CRAZY'' DESIGNS NOT WANTED 


Though builders received a pat on 
the back for the present lubricating 
systems, a complaint that ways should 
be de-mountable to permit regrinding 
was reported from numerous plants 
Ground and hardened ways are wanted 
Mr. Johnson said, but in too many in 
stances the machine now must be re 
turned to the builder for regrinding J. 

If electronics can reduce machining 
controls 


Y. Scott, President of Associa- 
tion and Van Norman Company, 
cites postwar industry problems. 


time, GM wants electronic 
Mr. Johnson, however, threw out a 
warning. “We don’t want any Rube 


dav robabDl De on idered as 


] ; 


DOO! 


part ot 
machine tools 
at that time, and 


Goldberg designs that require all 

to find one loose wire” 
Speaking for one of the 

tive trade organizations in 


government 
most effec readv in existence 
American loc 


ations will be 





business, Tell Berna, General Man ndustry—also to fill requirements cf 
ager of the National Machine Tool berated areas and export markets.” 
Builders’ Association, called upon the Commenting on Mr. Foerster’s ap 
builders to educate machinery users to yraisal of British machine tool plan- 
the profit-making potentialities afford 1ing, Mr. Berna struck a_ responsive 
ed by the possession of equipment of rd among the American business 
the latest type, to convince industry ‘ t thi eeting 
the pressing need for regular and rou Where Mr Foerster assumes 
tine machinery replacement that gove é ntrol of the machine 
Conservative, but business-wise, M: tool industt vill be part of the long 
Berna deserves credit for clear think tert l the British govern 
ing on the economic phase of the post ent,” he said, “machine tool builders 
war machine tool outlook. “Wit! indoubtedly will prefer termination of 
thousands of excess war-built machines rovernment ntrols and return to 
available at knocked-down prices,” h« the mpetitive enterprise 
Electronic Controls and Carbide Milling of Stee! 
Featured at Westinghouse Forum 
ITTSBUR‘ cting the larg- t ! themes which de ped 
st gathe neers from the n¢ nd t nical sessions at 
n in its nine year by 5 industry representatives 
t Annual tration w almost double that 
Machine Too] Forur eld here 
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Wide ead 1 ymot the 
vuilders themselve e subject of 
XC machine Va retiected in t 
bservation f || Herna, Genera 
Manager Nationa Machine lool 
Builder \ ociat 1 he ul plu 
roblem, he insiste¢ never be sol 





F. S. Blackall, Jr., President & 
Taft-Peirce 


turing Company, Forum speaker. 


Treasurer, Manufac- 


torage for an indefinite period The 
time to get them sold an out of the 
market, Berna pointed out, 1s during 
the period of relative rosperity ex- 
pected when industrial reconversion 
is at peak level lf the government 
attempts to hold used machines longer, 


they 
market, pri 
machine 


it was reasoned, 
tlood the 
when 


would eventually 
ybably it a time 
tool selling already 
competitive 


that was 


new 
was highly 
(one music to 
many a statement 
repeated several that 1944 ma- 
chine tool sales would reach $475,000.- 
000 


nugget 
builder 


news 
was the 
times 


fully one hundred million more 
than the level officially anticipated by 
the War Production Board 
VIEWS ON POSTWAR MARKETS 
On the general postwar business 
outlook, Westinghouse Vice-President, 


EF. D. Newbury predicted an inability 
of American industry to sell machinery 
on the foreign market without govern 
ment subsidization mut visualized a 
very substantial domestic market with 
an emphasis on unit cost reduction in 
every type of mass production 
Postwar machine tool market po- 


tentials were mirrored in. statements 
by Newbury and Andrew H. Phelps, 
Vice-President in charge of purt 


that Is con 


hases 

t | pany s postwar sales were 
expected to average 175 er cent of the 
pre-war volume, and that machine tool 
purchase ) the Pittsburg ( 


since the beginning of 1940 have ex 
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Westinghouse Vice Presidents Address Forum 
Newbury 


E. L. Spray revealed the F. D. 
machine tool requirements 


of a large manufacturer. 


ceeded $30,000,000 

“Talk to your trien¢ congressme! 
and senators,” J. Y. Scott, President 
National Machine Too! Builders’ As 
sociation and President, The Van Nor 
man Company, begged in an impas 
sioned plea to arouse interest 1n lifting 
now the restrictions on machine tool 


builders so that work can commence 
on the production of the first “critical” 
machines that will be needed to shorten 
the reconversion period in American 
metal working industry ‘Let's not 
have a lapse in our e that will 
permit the public to \merican 
industry”, he said 
ELECTRONIC CONTROL HISTORY 

the Forum, 
technical information 
competitive industries, 
“vindication of our 
proof that the 
profit construc 
effort for the benefit of all’. This 
was made by Frederick S 

President & Treasurer, 
Manufacturing Company, 
main speaker at the For- 


Oonomy 


blame 


Significance of with its 
interchange of 
between highly 
Was desc ribed asa 
and 


economic system 


motive does engender 
tive 
observation 
Blackall Jr 
Caft-Peirce 
who was the 
um Dinner 

Lhree speakers fron Westinghouse 
presented papers at tecl nical sessions 
W. L. Bendz, the company’s District 
Engineer from Boston, explained the 
theory of Mot-O-Trol, tracing the his 
tory of this electronic adjustable speed 
drive back initial 
velopment 


MATERIAL RESEARCH CITED 


load 


seven years 1ts de- 


Electronic speed and controls 
for spindle and feed motors and a tracer 
mechanism in which a .001” movement 
accurate electri 
cal response were described by G. A. 
Caldwell, Westinghouse Industry En- 
gineering Chis and other 
electrical devi demonstrated in 
with 


of tracer will give an 


mechanism 


S were 


( 
an exhibition held in 


the Forum 
between material 


| he 


engineers and 


connection 


race research 


machine tool engineers 
materials on 


production 


to develop cheaper, better 
one hand, and cheaper 


methods on the other was discussed 
by Dr \ \ Bate Manager, W est- 
inghouse Chemical & Metallurgical 


Department 


Though sessions on electrification 
controls were well receive 1 climax 

the echnical f eur Ss Was he pre 
senta I ul illustrat studv ot 
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FORM MILLING WITH 
PLAN-O-MILL 
is FASTER AND 

MORE ACCURATE 
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RIGHT! AND WHEN XOO 
PLANETARX NLL WTA 
PLAN-O- NLL 
l YOU CUT COST AND SINE 

MANPOWER 


Form milling of cylindrical parts is just one of the jobs 
Plan-O-Mill performs with outstanding success. 


TIME is saved because of Plan-O-Mill’s many rapid production 
features—including General Electric Thy-mo-trol for separate and 
complete control of feed-in and feed-around. 

METAL is saved because of Plan-O-Mill’s remarkable accuracy, 
even on large and cumbersome work. The part does not revolve! 

MANPOWER is saved because Plan-O-Mill requires a minimum 
of skill to operate —a minimum of operator attention. 

if you, too, are convinced that obsolete machines are wasteful 
— if you want a better method of form and thread milling — find 


out about Plan-O-Mill today! Contact your machine tool dealer 
or write Dept. A. 


PLAN-O-MILL“ 


1511 EAST EIGHT MILE ROAD 


HAZEL PARK . MICHIGAN 
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*fHigh Speed Machining 
with Improved Quality 


Means Mere Profit! 


SPEED CASE STEEL 


A LOW CARBON OPEN HEARTH PRODUCT 


IMPROVED QUALITY 


© High Physical Properties 

© Excellent Carburizing Qualities 
© No Soft Spots 

¢ Minimum Distortion 


If you wrote your own speci- 
fications for the ideal, all pur- 
pose, open hearth carburizing 
STEEL, it would be... 


SPEED CASE! 


¢ Minimum 
Distortion 


This 14. Shaft, used in ‘Winkler Stoker’ Transmis 
sions made by U. S. Machine Co. of Lebanon, Indi 
ana, is machined at high speed with no ‘‘Run-Out'’, 
then Carburized and Hardened without Soft Spots 
and with Minimum Distortion. Estimated Savings 
per ton of Steel used, $20.73 


Write for SPEED CASE CATALOG. Actual 
shop records showing savings of 20 to 65%. 


Licensor 


MONARCH STEEL COMPANY 


HAMMOND : INDIANAPOLIS ; CHICAGO 


PECKOVER'S LTO Toronto, Canadian Distributor 


Licensee for Eastern States 


‘THE FITZSIMONS COMPANY 


ponte Bch Beek A. ramen. Bee 


MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS 
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Doe all these Preecsion Gots 
N VERSATILE HEALD BORE-MATICS 


px 


y ¢ 1* ALL-PURPOSE VERSATILITY 
“ a 


FOR ALL APPLICATIONS 


Here’s a way to hold size, roundness, straightness to tenths . . . 
get perfect squareness, concentricity, alignment produce 
better finish, reduce or even eliminate final lapping and honing 

boost production, lower costs . 


Matics. 


. . this way—Borize on Bore- 


Such results are not limited to just one type of operation. Heald 
Bore-Matics are all-purpose tools— for all kinds of jobs, for all 
types of operations. Unusual flexibility gives them unusual ver- 
satility, makes it possible to execute boring, turning, facing, 
chamfering, grooving with equal efficiency. Either straight or 
taper surfaces can be machined, and also 
urved and irregularly - shaped surfaces. 
(hese operations can be accomplished 
singly, simultaneously, progressively or in 
ombination. Nor are operations restrictea 
to final finishing — roughing and semi- 


lishing can be done, too. 


Heald Bore-Matics can help you meet 


postwar competition, aid in creating new 


4 





Straight and Taper 
Surfoces 


Wregular Surfaces 
Multiple Operctions 


« Forming Roughing, Semi-finish- 
and Chomfering ing, Finishing 





postwar markets—thru more precision, more production on 
all vital operations. Get the Bore-Matic story, now ...The 


Heald Machine Company, Worcester 6, Massachusetts. 


LOOK FOR 


oS 


“VERSATILITY FACTOR” cycle 


Borizing Gun Housings. Six operations —turn, 
face, chamfer, bore. Two stations. Single end 
operation. Rotary and stationary fixtures. Com 
pound feed, table and cross-slide. Automatic 
Such versatility in Bore-Matic design per- 
mits ready adaptability to the exact require- 
ments of every job. 


1 — Application 
. 2— Function 


3 — Tooling 


. 4— Fixtures 


THE MOST VERSATILE MACHINE TCOL 
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T. N. SANDIFER 
Special dispatch from THE TOOL ENGINEER’S ( orrespondent in the nation’s capital. 
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FROM SIX 
TO THREE 
MINUTES 


Here’s an increase in production worth 
noting. A large manufacturer fa 
engines has been able to double bis former 
rate of production by tooling the on 2 
W. F. & Jobn Barnes a spindle, 
4-unit machine. Specifically, the 4 dril- 
ling operations which formerly required 
6 minutes are now being performed in 
j—an actual saving of 3 minutes per 
case. 




















Unit A Drill 21/64" Hole Unit B Drill 21 64” Hole Unit C Drill 1 
2’ Deep. 2” Deep. 5-9/16" Deep. 


TOOLING and OPERATIONS 


Schematic diagram, at right, shows tooling used on 
this 4-unit machine. Operations are listed below. 
NUMBER OF SPINDLES 
(First Index) 

Unit A 21/64” Drill 
Unit B 21/64” Drill 
(Second Index) 

Unit C 1/4” Drill 
Unit D 1/4” Drill 
ACCURACIES 
Diameters .004”—.003” 

Locations .010” 
No. OF MACHINES REPLACED — 1 
Production Record 
Previous Production Rate 
— 6 minutes 
Present Production Rate 
— 3 minutes 
Savings — 3 minutes 


Illustrated at the left is a W. F. and 
Jobn Barnes 4-way 4-spindle Unit-Type Machine for 
machining airplane engine 
crankcase. Tooling for this 
job is illustrated above. 


5 SOUTH WATER 


INE, 1944 


4” Hole 


Unit D Drill 1/4” Hole 
5-9 /16” Deep. 


A SURE WAY OF DETERMINING WHETHER OR NOT 

YOU ARE USING THE RIGHT MACHINE FOR YOUR JOB 
@ W. F. and John Barnes Unit-Type Machines are increasing production 
rates in many shops throughout the world. Through education and 
practical experience in the special machine tool field, our engineers 
possess the necessary qualifications to design and arrange these units 
to completely satisfy your job expectations. We believe that some of the 
work at which you are now engaged can be done faster and with more 
general all-round economy on a unit-type machine. Why not investigate? 
Send us the complete details of your job, telling us what has to be done, 
the accuracy required and the rate of production desired. We will have 
our engineers make a careful analysis of them and then inform you of 
the possibilities of tooling the job on a unit-type machine. This advice 


is free of charge and will not obligate you in any way. 
We have prepared two sets of book- 


ia 5 2 Ea lets which contain valuable infor- 


mation for those engaged in any occupation where 
machine tools are used. In their disclosure of various 
machining problems and solutions they may suggest 
more productive tooling set-ups for you. They will be 
sent to you without cost upon request. 


JOunN 


ROCKFORD, 


STREET 


TLCLINOtS, U.S.A. 
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COMPLETE EQUIPMENT FOR 


ADDING nn (polanit Systeme 


TO ALL MACHINE TOOLS 


| 
| 
| 
| 














nou NEW. .. For Aut HORIZONTAL BAND SAWS 

FITTINGS Increase Production and Increase Blade Life— 

equip your saw for coolant cutting with a Gray- 

Models . Mills Model S-30 system. You simply set the 

FOR ALL Saw upon the coolant pan—hook up the feed 
tube—plug in the cord—and your 


TYPES OF MACHINE 
Saw is ready for wet cutting. Price . $79.50 





COOLANT 
SYSTEMS 


Models 


GEAR AND 
CENTRIFUGAL 


60 to 2200 G.P.H. 
8 to 50 P.S.1. 


COOLANT 
RETURN PANS 


Models 


The New S-30 System is an improved —_— 
design of the Gray-Mills S-20 System. It TYPES OF MACHINE 
has an improved gear type pump with 
automatic pressure relief valve. 





Gray-Mills’ exclusive slotted feed tube for saw blade ap- 
plication; the flow control petcock above the feed; control 
switch in the cord; and special forced-settling baffles for 
separating chips from the coolant are other S-30 features. 


It's easy and economical to equip any of your machine 
tools with a Gray-Mills Portable Coolant System—to give 
them the tool-saving and production-increasing advantages 
of using coolants. Gray-Mills Systems include a complete 
range of pumps, coolant return pans and fittings for quick 
and simple application to most any machine tool. Varied 
pump capacities, both gear and centrifugal, are available 
to provide proper pressure and volume for the job. 


See your distributor or write for complete details. 


PROMPT DELIVERY 


GRAY-MILiS CO. 
1952 Ridge Ave., Evanston, Ill. 


FRACTIONAL H. P. PUMPS 
INDUSTRIAL FLUID REFRIGERATING SYSTEMS 
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You recall “Jimmy,” of course—that up- 
and-coming salesman of your Industrial 
Supply Distributor’s*»who always went his 
rounds with eyes open for emergency mate- 
rials he knew you were needing. Many 


times he found them, too—enough to keep 


you going until your next regular shipment 
reached your Distributor from the factory. 


“Jimmy” still is a good scout—for you and 
for us all. Today he is helping to keep the 
sea-lanes clear but some day he’ll be back 
again to his old job. You will be needing 
your Distributor then, too—and will appre- 


wey 


ciate Jimmy’s cheerful help all the more. 


And meantime—your Industrial Supply Dis- 
tributor is doing a swell job in spite of 
handicaps of men and materials shortages 
—he’s working night and day to keep the 


things you must have, moving in on schedule. 


Help your Distributor to help you by order- 
ing as far ahead as you can. He probably 
can send what you need from stock—or 
already has it coming in. It saves your time 
—it helps keep your production rolling at 


top schedules—to 


$48 


TWIST DRILL 
COMPAN Y 
1242 EAST 49" STREET 
CLEVELAND 


“CLEVELAND 


ARE READY TO SERVE 


TRADE MARK REG. U.S FAT OFF AND FOREIGN COUNTRIES 


30 READE ST. NEW YORK 
6515 SECOND BLVD. DETROIT 


NE, 1944 


9 NORTH JEFFERSON ST. CHICAGO 
LONDON - E. P. BARRUS, LTD.- 35° 36°37 UPPER THAMES ST.EC4 


650 HOWARD ST. SAN FRANCISCO 








DISTRIBUTORS EVERYWHERE 
you 
















ANOTHER EXAMPLE OF 
CINCINNATI CENTERLESS KNOW-HOW! 


To handle parts requiring an *“offset” grinding operation, this 
Cincinnati No, 2 Centerless is equipped with a special 8” Infeed 
Work Rest featuring hand ejector, spring pressure hold-down 
rollers, two work blades and retracting end stop. The machine 
is also equipped with Hydraulic Profile Truing Attachment over 
the grinding and regulating wheels. {| When offset parts are center- 
less ground, this setup has two advantages: 1) The hold-down 
roller presses the part against the regulating wheel, maintaining 
contact and increasing the driving force. 2) It prevents any ten- 
dency of the part to cock between the wheels because of the grind- 
ing pressure being concentrated at one end. {| If your present op- 
erations or future plans call for grinding a wide variety of parts 
in various sizes, shapes or weights, metals or metal substitutes, the 
engineers here at Grinding Headquarters will be glad to discuss 
CINCINNATI grinding equipment with you. Or if you have any 
problem involving either centerless or centertype grinding, you will 


be wise to depend upon the know-how of Cincinnati engineers 








Special Infeed Work 
with hold-down rolls 
rangement for offser <¢ 
less grinding. The m 
is a CINCINNATI N 
Centerless 


po RS es 


Cincinnati No. 2 Centerless Grinding 
Machine. Catalog G-456-1 gives com 





plete details and specifications. Copy 
will be sent on request. For a brief 
description of all Cincinnati Grind 
ing Machines, look in Sweet's Catalog 
File for Mechanical Industries 


*“Offset” grinding on a CINCINNATI Centerles 
Machine means that the grinding wheel m« 
grinds a narrow section at one end of the part 
The greater portion, or the entire length of th 
part, contacts the regulating wheel t 
adequate driving force 


CENTERTYPE GRINDING MACHINES ...CENTERLESS GRINDING MACHINES ...CENTERLESS LAPPING MACHINES 
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. a review of significant developments and new techniques 





in mass production industries . . . 


New York Safety Council 
Sponsors Foreman Training 
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Gear Sales Bound Upward; 
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Dow President Cited for 
Industrial Contributions 
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veri nta trols it I’M NOT BOASTING, GREENIE,Y WELL BOSS, SINCE YOU’RE SO BRIGHT, HERE'S 
t tit ther BUT I'VE SEEN 40 YEARS {| A SIMPLE PROBLEM YOU OUGHT To BE ABLE | 
SERVICE IN THIS SHOP. | To SOLVE IN FIVE MINUTES---A SHEET OF . 
THERE ISN°T MUCH ABOUT | ALUMINUM SHAPED LIKE AN EQUILATERAL \ 
METAL WORKING THAT ) TRIANGLE HAS THE SAME NUMBER OF SQUARE 
I HAVEN'T LEARNED! /\ FEET IN ITS AREA AS THERE ARE YARDS IN THE } 
* “\. PERIMETER. HOW LONG IS A SIDE, AND / 


\ WHAT IS THE AREA OF THE SHEET ? ¥ (1 
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OCR Director Attempts to 
Clarify Civilian Production 


WASHINGTON—Planning for ex- 
pansion of and conversion to essential 
civilian production may have received 
a shot in the arm here early in May 
when Donald Nelson, WPB Chair- 
man, announced the appointment of a 
new Vice Chairman for the Office of 
Civilian Requirements 

Named to the OCR post was Wil- 
liam Y. Elliott, who moves up from his 
old position as head of the WPB 
Stockpiling and Transportation Di- 
vision. Elliott has been a figure in 
the Washington war production scene 
since the spring of 1940 when he left 
newspaper work to Edward R. 
Stettinius, Jr., in the National Defense 
Advisory Commission 


assist 


Having replaced an - industrialist, 
Arthur D. Whiteside, whose impatience 
with the slow progress of conversion 
to civilian production is said to have 
caused his resignation, Elliott is in a 


—|INDUSTRIAL NEWS 
(Continued from preceding page) 
hot spot. His first official statement 
was carefully weighed by observers in 
Washington, searching for some clue 
to a reconversion policy that obvious- 
ly will be handed down from Nelson's 

office. 

The best indications they could find 
in culling Elliott’s page-long statement 
were these remarks 


“At this stage of the war, no new ci- 
vilian programs can be instituted which 
might jeopardize the urgent war pro 
duction programs...A balanced pro 
duction for the war program must ob 
viously have the highest priority; but 
once this balance of the most neces- 
sary production for the war machine ts 
assured, the next consideration must be 
the immediate production of more of 
the most needed civilian goods. 

“As to who shall resume civilian 
production first, there will be the clos- 
est cooperation with the industry di 
visions, the War Manpower Commis- 
sion and the Smaller War Plants Cor 
poration. Distribution of new civilian 


DIGEST——$  —_____ 





A SOUND POSTWAR INDUSTRY 
CALLS FOR INTELLIGENT TAXATION 


No segment of American industry deserves 
more credit than cutting tool manufacturers 
for the victory we have achieved on the pro- 
duction front. Likewise, future trends in mass 
production metal working are contingent on 
wartime and post-war developments in cutting 
tool design and materials. Here is another in 
The Tool Engineer magazine series on the post- 
war outlook from the viewpoint of prominent 
cutting tool producers 


oe 


G. E. SHELDRICK, SR. 
PRESIDENT 


MIDWEST TOOL 
& MANUFACTURING COMPANY 
the 


YR the past three years, 
metal-cutting-tool industry has 


successively been faced with serious 
production problems, which, with a 
exceptions, have now been 
solved. It is up to all of us to try to 
recognize potential postwar pit- 
falls and attempt to establish a more 
firm industrial foundation through 
serious thought, careful planning. 


few 


When compared to all other 
countries of the world, the Ameri- 
can standard of living is much high- 
er, and we have far outstripped 
other nations in production of this 
wealth. Perhaps more important 
than any other recognizable factor, 
this has been due to our low cost of 
government, which for many years 
prior to the war was less than five 
percent of the national income, as 
compared to an average of 30 per- 
cent for foreign nations. 


With reasonably low tax rates, 
American industry had _ capital 
available for expansion, increased 





er 


. as our taxes continue 
to grow, industrial devel- 
opment stagnates .. .” 


employment, and development of 
new products. By the same token, 
as taxes continue to grow, industrial 


development toward better living 
grows increasingly stagnant. Taxes 
on industry deeply affect every 


single individual and they will be a 
major postwar problem. 


We still face the serious job of 
winning the war, and not one tax 
dollar which will aid in reaching 
this goal at the earliest possible date 
should be held back. On the other 
hand, when peacetime living re- 
turns, tax expenditures for non-es- 
sentials must absolutely be elim- 
inated so that industry will have the 
desire and ability to progress in the 
production of commodities for even 
higher living standards. 
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Bendix Salvage Program 
is Model for Industry 


SOUTH BEN D—Segreg 
als by alloy types, thro 
duction stages is the key t 
cy of a comprehensive 
gram which recovers nea! 
scrap metals per mont! 
Products Division of I 
Corporation 

Chips and shavings, w 
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the largest item in the 
salvage program, accordi! 


Bundy, salvage manager 
more than 1,750,000 pout 
was salvaged last month 
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Industry Reluctant to Declare 
Machines Idle for WPB Survey 
The Tools Di ' 


is working on a sur 


Divisior f ft 
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production contractors 
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ment idle unless they 
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Shifting production emphasis 
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NDER the stress of wartime 
production you may not 
have had time to thoroughly 
analyze the quality and quantity 
of lathe output in your shop. Pro- 
duction lathes in continuous use 
for several years become a liability 
under three shift operations, un- 
skilled handling and increasing 
down-time. Add lowered output, 
failing accuracy, mounting costs 
and upset schedules — and = you 
have a bad condition, bound to 
vrow worse if neglected. 


Check over your production sheets 
with Lodge & Shipley Engineers. 
Find out in actual dollars and cents 
the economies you can make by 
replacing old, worn lathes with 
new and better ones. Our experts 
can show you, too, how L & 8S 
“engineering foresight” will make 
your lathes adaptable to the new 
competitive and production prob- 
lems sure to come. 


Prepare for the Coming Battle of Markets! 


When competition grows keen, 
new and better machine tools 
will be the chief factor in holding 

costs to a competitive level. 
Lodge & Shipley, with 52 years of 
specialized lathe experience, can 
give your turning operations the 
“short cut” to lower costs. Save 
later by planning now! ae 
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obtainable 


lengths are a 
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ODGE & LJ HIPLEY MACHINE.TOOL CO. 


GINCINNAT/ 25. OHIO. 2S. A. 
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When you change over to civilian products—here's how EUREKA Tool Steel 
Welding Electrodes will help you save time, material and avoid production delays. 


1. You can repair existing die units to keep them in operation with a minimum of 
“down-time”’ 


2. Changes can be made during die “‘try-out’’ periods by correcting design, rectifying 
errors, etc. 


3. During die ‘‘change-over"’ contours, corners and edges of your old dies can be 
welded to adapt them to change in design. 


4. Die units can be compositely fabricated by welding with desired tool steel 
electrodes, on mild or medium carbon steel, to form cutting edges or working areas, 


Space does not permit detailed information here—so write us today for descriptive literature. 


Distributors in principal cities of U.S.A. and Canada 


7 Yu 


VWs ff). det , - = 
CM ittieg Egittiicn€ E Siityoip CO 


WELDING ENGINEERS WITH A COMPLETE SERVICE 
223 LEIB STREET © FITZROY 3715 @ DETROIT 7, MICHIGAN 


IT’S FREE! 


Your plant personne! will 
want to see this sound 
slide film. It is the only 
completely compiled 
technical information 
available anywhere on 
the advantages of and 
proper procedure for ap- 
plication in Metallic Arc 
Tool Steel Welding. Write 
for a free showing today! 
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New Entry in Machine 
Electric Control Field 


( 


i! 


On a tour 


Not generally knowr 





ERRATUM 
MILLING WITH FLY TTER 


@ Ralph R. Wedds euth 
With Fly Cutters”, The T 
1944, has requestedq an opr 
several operating ‘ mulas 


ure 4, page 87 


Item 2 should read: Feed 
ute = depth x width of 
Item 3 should read: R.P.M 


= 4 x Cutting Speed 


Diamete # Cutte 





Safety Color Code Offered 
Industry by du Pont 
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BARNES HYDRAULIC PRESSES 
ARE AVAILABLE IN VERTICAL, 
HORIZONTAL OR ANGULAR TYPES 


There are practically no limits to the type of 
Barnes hydraulic presses available to you with- 
inthe capacity of 100 tons. They are construct- 
ed in vertical, horizontal or angular types to 
suit your job specifications. Our engineering 
Pile M@nrteltictadttetel amar taltle(. Me ta Me4 tate MC) 
meet your special requirements, whether the 
job calls for a vertical, horizontal or angular 
type press. 


BARNES TIME TESTED HYDRAULIC 
FEATURES ASSURE HIGHLY 
-T Nibis Veade) smell 7 Nile), | 


The same pumps, valves, and other basically 


standard hydraulic elements used in our self- 
eeetiieM@ebaclettittatatuattic@ teil tte Mel Melts 
hydraulic presses, giving you ample assurance 
of highly satisfactory results. With Barnes 
equipment both the hydraulic circuit and the 
machine are supplied from the same source, 
guaranteeing you a more complete, well in- 
tegrated working combination and placing 
responsibility for successful operation direct- 


ly on one manufacturer. 


1E, 1944 














Pioneer Pump & Manufacturing Co. 


19645 JOHN R ST. © DETROIT 3, MICHIGAN: 
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88 PAGES OF ‘ 
CONCISE PUMP AND + 
PIPE DATA AND 
PRACTICAL HELPS 
write 


FOR YOUR COPY / = 


This valuable COOLANT PUMP ENGI- 
NEERING MANUAL is a practical refer- 
ence book that answers many questions. 
It contains examples of pump applica- 
tion with typical methods of installation. 
It shows how to compute adequate 
coolant flow for various machine oper- 
ations and carries several pages of 
valuable pipe capacity charts. The 
MANUAL is crammed with the type of 
useful information you'll want to keep 
handy. Order your copy today. Just 
write on your company letterhead and 
give your title for the PIONEER 
PUMP ENGINEERING MANUAL. 
We'll rush it to you... and of course, 
there's not the slightest obligation. 
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AIRCRAFT PRODUCTION | 


Budd in Full Production 
on Stainless Steel Plane 


Known as the Conestoga 
cargo shi ne ty] 
ed steel in place 
inum alloy. Sixty-eight f 
a wingspread of 100 f 
gine transport 1s cat 
10,400 pounds of car 
jump 

The freight com; 


25 feet long 


obstructed by «x i 

a high tail structure pert 
several automotive 1 
hold 


Budd’s “flying box car 
ed by ( mpan\ enrine 
sponsorshiy 

Schedule 1 
such sl} 


perience ma 





SPECTACULAR RIVETING 


@ Invention of a new machine 
ed to set 33,600 to 75,000 
nour compared with a norm 35 
hour, has been disclosed by Lockh 
Aircraft Corporation 

The spectacuiar machine - 
to its inventor, Reidar Olsen, | khe 
manufacturing engineer, pur 
sets rivets in a continuou 


and is adaptable to any 


aircratt 

Three men in six minut 
form work norm 
mann » n sa 
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, WHERE ARE PLACES FOR BOTH... 


Firth-Sterling, long specialists in making steels for 
shop tooling, early recognized the possibilities of 
carbides as a means of extending the improvement For instance: 
in shop practice brought about by the super high- 


FIRTHITE remotes ) 
speed steel—CIRCLE C. But, there is a place pounds of gray-iron cast 


for both a ing metal per hour instead 


of 180 pounds; 
Where the highest speeds are obtainable or ma- 


terials are hardest, FIRTHITE is the “last word” 


in a Cutting material. It is used at speeds up to 


drills a gun barrel in 23 


minutes instead of 1 hour; 


enables milling-cutters to 
times those possible with high-speed steels. run at 1,000 feet per 
\\ b : ‘bl minute instead of 100 
V here speeds above average are permissible or in th wenn en 
materials are “on the hard side,” CIRCLE C will terials 
cut at least 25% faster than ordinary grades of 
high-speed steel. Send for descriptive literature 
these remarkable materials. 


STEEL COMPANY 


For instance: 


CIRCLE C machines hard 
die blocks in 28 hours 
instead of 42 hours 

doubling production be- 
tween grinds versus 


regular high-speed steel; 


lurns two to ten tmes 
more pieces of heat- 
treated alloy steel between 
grinds than other high. 
] 


speed steels 


eS 


— 


ntfiees: _McKEESPORT, PA. NEWYORK - HARTFORD - PHILADELPHIA - CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES LES 


JUNE, 1944 
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PRODUCTION 






CAPACITY 


8’ x 16” RECTANGULAR 
8” DIAMETER, ROUND 





To maintain metal cut-off PRODUCTION on demand output, 
and make your QUOTA PLUS ... To hasten maintenance 
and repair work, and ELIMINATE COSTLY DELAYS on im- 


perative production . .. Put a WELLS No. 8 to work. .. Built | 


rigid and sturdy, it’s portable, too . . . Move a Wells Saw 
to the job and SAVE time, SAVE money. 


Write for descriptive bulletin on WELLS SAWS. 


Products by Wells are Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1212 MONROE ST., THREE RIVERS, MICHIGAN 
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New Director Named 
for WPB Steel Division 


D Dances 


Whiting will 





SAFETY RECORD: 350 YEAS 
WITHOUT A FATALITY 


@ SCHENECTADY — Safet 

of more than twe nuna 

man-hours of work without a 

deserve recognition Su 

believed unequaled in any hea 

paratus manufacturing f 

country, have been estab 

of Genera Ele ctrics big ¢ 
Since the last fata ry 

Schenectady Works, rm 

years ago, the plant has w 

124,832 man-hours 

record is the Fort 

Works with 200,27 

since its last fatalit 


lf the Schenectady W 


were applied to an averag 
250 employes, this would 
years w thout 


Safety Eng nee 


explained 








Plastic Industry Leader 
Views Postwar Outlook 


r\ 
(*] ( 


Throwing away 
.Ses } iz 
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ARE YOU TRYING TO: 


Apply large forces through long . 2 short 
strokes at variable speeds? 
tain automatic work cycles, variable speeds 
either direction ... with or without pre-set 
¢ dwell? 
y large forces through continuous or in- 
ittent reciprocating cycles at constant or 


variable velocities? 


Obtain extremely accurate control of either 
position or speed of a reciprocating member? 
Apply accurately variable pressure cither 
static or in motion? 


. Closely synchronize various motions, oper- 


ations or functions? 


light ...or heavy wees at ex- 
ely high velocities through either long or 
short distances of travel? 


tain continuous automatic reversing drives 
at constant R.P.M. or over a wide range of 
speed variation? 
Obtain accurate remote control of speed and 
ection of rotation, rates 
w deceleration? 


acceleration 


tain constant horsepower output through 
w part of a speed range? 
tain automatic tarque control? 
btain accurately matched speed of various 
tating elements? 
/Dtain constant speed output trom a vari- 
le speed input? 


tain full pre-set autometic control, elimi- 
ation of problems of shock, vibration, etc.? 


You Need Oilgear! 

















« 
- 


cl _ : . 
An Oilgear Plus: Oilgear 
OILGEARP jie firsi time the correct 
ders. Result: longer su 


The Famed Oilgear “Glide” 
May Solve a Drive Problem for You 


To print an entire magazine in 4 co! a performance which 
ors, on both sides of the paper, in one I W idard for the industry. 
pass through a huge rotary press requires T d Ojilgear stepless accelera- 
an unbelievable miracle of smoothness ion is ju ne of the dozens of remark- 
and synchronization. But the Neo Gra able fu ( this remarkable system 
vure Printing Company of New York and 
Chicago weren’t getting the miracle. They you want tremendous power 
got spoilage, waste and delay instead. So m . +. power around corners 
they turned, as many another company ! Its i gears can’t reach...a 
or machine designer in trouble has turned, I ition of rotary and linear motion. 
to Oilgear Fluid Power. That was in 15 you need something you haven't 


your machine design prob 


1934, then 1936, then 1937 and 1939 he f. Why don’t you consult Oil- 
For they found that Oilgear accelerated al gineers’ broad experience and see 
their presses as “‘smooth as silk’’ from what Ojilgear versatility can do. Now is 
zero speed to maximum synchronized the time to write THE OILGEAR 


all press units in lock-step.. gave a new COMPANY, 1308 Bruce Street, Mil 
precision control, hundreds of feet more waukee 4. Wisconsin 











McCROSKY block-type adjustable 
BORING BARS with centralizing 


- LOCK FOR ACCURACY 































McCROSKY 
cost 
CUTTING 
TOOLS 


HOW BLOCK 


LOCKI 


Middle section of centering key is a tapered “V” 
engaging a complementary “V” 
vancing headless screw at top of key brings key 


into firm contact wit! 


tracting of screw all 
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McCROSKY Block-Type Adjustable 


Boring Bars with centralizing “V 
lock offer three outstanding produc- 
(1) blocks are lo- 
cated in the bar with extreme accur- 


block float 


be closely con- 


tion advantages 
icy; (2) the amount of 
for finishing cuts can 
blocks of 


ting diameters can be 


trolled: (3) different cut- 
interchanged 
in the bar without removing the cen 


tering key. 


McCrosky BLocks are made regu 
larly in five series, with cutting diame 
ters from 144” to 15”, and in three 


styles—roughing, finishing, and ex- 


tended (for boring ahead of the bar) 


McCrosky Bars are made in four 
styles: turret-type bars with straight 
shanks; 


straight or taper 


or taper piloted bars with 


shanks 


NTERED 
BAR 


AND 
D IN 


in block. Ad 


\ of cutter block Re 
to float 


1 





For complete details ask for McCrosky Bulletin 16-B 
and the McCrosky Boring Bar Write to 
McCrosky, Meadville, Pa. 


Manual. 


cCROSKY TOOL CORPORATION 


AID TD A . 


~ A Jr 
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Speaking before a gather 
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fabricat 
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Research Engineer Reveals 
Causes of Metal Rusting 


MILWAUKEI \ 
the at | 
its resistance to corrosi 

Dr. Herbert H. Uhlig, M 
the General Electric Resear 
tory, told the I ectro-\ 
ciety n here 


mms OT NICKE afre 


eeting recent 


In earlier researches 


fabricators of metal product 
found that the “stainless: 

less steel not due primar 
formation on the surta 

oxide, as formerly supposs I 
he said, it results from t ele 
arrangement in the at t 


T +a | + 
Now, he inds that f 


true tor two other widat 
sion-resistant lloys. Or 
and _ nickel M 
molybdenum, nickel an 
lov) 


Vast quantities of 


are lost annuall 


E metallurgist 
studies are important 
reveal way of over 
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We want YOU to know that the Life 
of your Brother, Son or Sweetheart 
will not be endangered because an 
over or under-sized shell caused the gun which is 


defending him to fail. 


In battle, the lives of not only a gun crew, but of 


hundreds of other fighting men, may depend on the 
unfaltering efficiency of ONE artillery piece. 
Hair-breadth accuracy in the gaging of Cartridge 


Cases is demanded by your Army and Navy, to 


‘eos 


make certain that all guns will be in there slugging 
it out with the enemy. 

We are proud to have been selected by the Armed 
Forces to share the important responsibility of pro- 
ducing the gages which provide this assurance. 

This same unfailing accuracy is found in ALL 
“Quality” Precision Inspection Gages, assuring the 
utmost in dependable gaging NOW and in the years 


of Peace. 


Guy Wore War Sounds 


QUALITY toot & pie co. “hem 


WManupacturers of  Zuality” Products 


401-15 NORTH NOBLE STREET, 





INDIANAPOLIS, 


“= 


a. 


INDIANA 

















“HARDSTEEL’ 
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“HARDSTEEL” 


gt $ 
| 4 : DRILL 


PRODUCTION 
INCREASED 


100% 


REGRINDS 
REDUCED 


| S34 % 








= TOOL BITS 
— s: 
Outperfirmed all other tools on 

this difficult machining job 


Many plants have reported the outstanding performance of 
“HARDSTEEL” tool bits—the following is typical. 

Production of aerial torpedo tail cones from SAE 3150 steel 
forgings bored on a 96-inch lathe running at 126 ft. per minute 
and taking a .250 in. cut at .012 in. per rev. feed was three a day. 
Seven cuts were required,—with 3 regrinds per piece, using 
a high grade tool. 

After changing to ““HARDSTEEL” tool bits the feed was 
doubled to .025 in. per rev.—regrinds were cut to 3 per day and 
output increased to six tail cones per day. 


ar 


“HARDSTEEL” tool bits are cast from a special alloy, the same 
material that enables “HARDSTEEL” drills to drill hardened 
steels without annealing. They are 
economical on tough, hard steels, scale 
covered forgings and the tough, abrasive 
copper and light metal alloys. 

Let “HARDSTEEL” help you turn out 
more work at lower cost. Outline your 


tool problems—or ask for a copy of 


the “HARDSTEEL” Operators Manual. 











“ 


Drill steels hard 
ened by any meth- 
od without anneal- 


BLACK DRILL COMPANY 
Division of 
BLACK INDUSTRIES 


1400 East 222nd Street + Cleveland 17, Ohio 


“HARDSTEEL” 


DRILLS + TOOL BITS + SPECIAL TOOLS 


ing. You harden 
ic—we'll drill it. 
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Purchase 
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~ 


A surprising number of Cincinnati 
Shapers are on production jobs— 
they have stepped out of the tool 
room into the manufacturing shop... 
Here is a typical example of a Heavy 
Duty Cincinnati Shaper, using a simple 
fixture and forming tool, producing 
with economy and efficiency ee There 
may be a spot in your shop where 
a Heavy Duty Cincinnati Shaper can 
be used with profit. 


Write for our complete 
Catalog No. N-2. 


THE CINCINNATI SHAPER CO. 


CINCINNATI QHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 
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‘SAWS 


A broad statement? Yes. 
But soundly founded on 
facts—the experience of 
numerous large manufac- 
turers — the actual per- 
formance records of the 
machines, themselves - 
and fundamental 
superiorities of 
design and con- 
struction. 







Larger wheels (24"' diame- 
ter on the standard mod- 
els) provide greater trac- 
tion, faster, straighter cut- 
ting, more production. 
Transmissions, common 
source of die saw grief, 


never fail in TANNEWITZ 
DI-SAWS. 


STANDARD MODEL No. M24 Y 
(24" WHEELS) 7 











Sturdier, heavier construction throughout, plus many refinements of 
design, make these machines the greatest, trouble-free producers in 
their field. It pays to buy the best! 


With a TANNEWITZ DI-SAW you can do in minutes jobs which 
require hours by the shaper, miller or lathe methods. 


Get the complete facts. Just write for DI-SAW bulletin. 


Other Models to Handle Work of Practically Any Size 


Made with 30", 36", 48" and even larger throat capacities if desired, 
the TANNEWITZ "Big Bertha'' models make available the tremen- 
dous savings of inside and outside sawing, filing and polishing on 
dies, jigs and other work of practically any size. Write for bulletin. 


On request: Bulletins on Single and Variable Speed Foundry 
Band Saws; Sheet Metal Cutting Band Saws. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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HI Advance Die and Tool Con pa nT itted to the building 
I of best Sheet Metal Stamping Dies lete ned to acquire 
exact knowledge of die making steels a 


An extensive series of laboratory tests were conducted to scientifically 


determine those die making materials 


Provide Longest Tool Life 
Eliminate “‘Galling” or “Pick-Up” 


} 


During these tests, varying heat treating procedures were observed, 
providing the information necessary to heat treat die materials to the 
peak of their effectiveness 


] 


Extraordinary performances of hundreds of Advance Dies in the nation’s 
War Production Program attest to the value of exact knowledge. A 
single instance in which Advance punches were used for drawing steel 
cartridge Cases 18 typic il 

The operation required punches of great strength, freedom from galling and 
resistance to abrasion. Advance punches consistently produced 300% to 400% 
more cases than any other punches tried 

Advance Die and Tool Company are using its design and manufactur- 
ing facilities in the war effort for the duration but, when peace 
comes, plan to use Advance exact knowledge in building your sheet 


metal stamping tools and dies 


a 
J s 


-ADVANCEDDIE &TOOL CO- 


6800 MADISON AVE. CLEVELAND, OHIO 




















NDUSTRIA NEW DIGEST——— 
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Industry plans parts manufacture: 
Must get WPB approval on new ma- 


chines. Auto shops ripe with news. 





V The WPB lacks authority t: reve Pontia 
il lta I 1 la 1 
) 
{ ! ~ 7 
t + 
. . . l I pK \ rtl 
Except for Ford kar tit WRE Dodge 
t | | ’ * nN) ’ 
Tt ‘ 
rte ‘ ti I 
“ . “sl i 
‘ 1 
othe 
i r i¢ 
{ ( he 
( Despite these troubles, ) 
( ‘ 
Of broader interest ( 
‘ vile ( t ‘ ¢ 1 t 
te M irt the 
. ire di é t f ustr é r« Ss1 
crnnien | et ire ] 4 t or 
eals ti et ten ving ‘ rious f Chrysler 
tnutacture of re eme t irt vant of s re iuto | rt il 2 . 2 
Packare O1Ol ( ors | ( 1 mited ( 1 that t 
her led the w ree t illy the employment-lag which is it 
; bviously pr: yor : ieee’ itable during the reco! rsion perioc engine 
that his company w | oon commence With another WPB-industryv huddle | 
uch work Having ed the rob mm reconversior cheduled for next 
em ot tinding spa r such produ montl ndividual neerns have been 
tion in its Detroit factory, whose walls busy completing the retooling esti Hudson 
ilready are bulgis vith the big Roll mates Washington requested they sub itte ! mi 
Royce engine job, Packard ran smacl mit at a second meeting produ 
nto the machin t ! iC} wings i 
details make a good e history of what Such engineering department work ertul Curt Helld 
niay happen to al 1 | eT vho at ilread\ well under wa vhen the motor The I 
tempts now to get | e kine moguls visited Washington April 17 in Detroit, w 
civilian output now are virtuall ompleted by every yuilding [ 
oars two < 


Conveyerized Packaging manutactu! t the hea 
at Willys-Overland OUt ILErT a 


More than 1,500,00 spare Ford 














“Jeep” parts pass weekly i 45 pe 
along this 300-foot belt Pratt \ \\ 
conveyer in the Willys- aircraft 
Overland Toledo plant. months 
treme! 

On the line parts are ities 
prepared for shipment simul 
overseas. Willys says its Co 
new packaging methods install 
have tripled shipments, 

cut costs 20 per cent. - 

. { ‘ 
Before packaging, parts 
are treated with rust pre- 
ventive oil through an 
automatic system handl- 

ing 40 tons an hour. (Concluded on pag 4 
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Another improvement 
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DeSoto: pating 

the boor ne ovral Fisher Body 
‘ 1i¢ } « ‘ } re ; y + 

\ ! va ‘> n ( 
inutactt enter ft 

( t mn Z r 

1944 RUSSIAN MODEL 
These @ Russian production of passenger M 


cars is expected soon in a “huge fac- 
tory” in the Oral Mountains, accord- 


ing to a report from Moscow. 


the winter of 1941, a Soviet govern- 
ment paper states; the first engines 
and gear boxes were turned out in the 
spring of 1942; and assembly work 


d now is under way 


According to a Detroit rumor the 


— Russian passenger car bodies are be- 
short ing produced with late-model Chevro- ant 
to manufac let dies shipped to Russia when GM M 


swung into all-out war production. 




















THE ANSWER 


A PRODUCTION PRAYER 






combines a fixture and bush- 
ing plate to drill 6-'/4"" holes in right and 
left hand parts of an aircraft turret 
part. 


Fixed center drill head has vertical ad- 
justment in spindles. 


Send blueprints to 
for suggestions and recom- 
mendations to solve your 
problems. 
Specialists in multiple spindle drilling, 
boring, reaming, tapping equipment. 


BUHR MACHINE TOOL COMPANY 


ANN ARBOR 


MICHIGAN 
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MANGANO SPECIAL 


wii Die Steels 


Ta illustrations show 


production of 


ne bs involving the 


component parts vi r war machines. 
This type of work often demand of oil-hardening 


In such cases, you can depend upon Latrobe Mangano 
or Mangano Special Die Steel Write { 


Is e tor iniormation. 





TYPICAL ANALYSIS 





Cc Si Mn 
Mangano 95 .30 1.65 


Mangano Spec’} 93 .30_ 1.20 
/\ 


\, 


\ 


AE. : 
ELECTRIC = STEEL COMPANY 


MAIN OFFICES «nd PLANT 








LATROBE DENNSYLVANIA 
NE, 1944 
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THE STURGIS PRODUCTS (0. 
STURGIS + micHicAan 
Trademark Reg. U.S. Pat. Office 





All of the great variety of small parts you see in this 
picture were de-burred successfully, in quantity, by the 
Roto-Finish process. This revolutionary new method of 
mechanical finishing is used with equal success on steel, 
brass, aluminum, stainless and nickel steel parts . . . on 
castings up to 75 pounds, as well as the tiny, delicate, 
threaded parts shown here. 

Hundreds of plants are using Roto-Finish today to effect 
important savings in time and costs over hand methods of 
de-burring, grinding, honing, and buffing. Precision toler- 
ances are maintained and far better finishes secured. Send 
for complete information and let us process samples of your 


parts—w ithout charge. 





THE STURGIS PRODUCTS CO. 


291 JACOB STREET, STURGIS, MICHIGAN 
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RIGID BED ws CONTINUOUS TOOTH 30° HELIX 
CONSTRUCTION HERRINGBONE GEARED HEAD 





Photo Courtesy of Spencer Lens Cc 


For close tolerauce work 
SIDNEY LATHES 


The versatility of Sidney Lathes is demonstrated here 
where two of the battery of Sidney lathes shown are 
handling distinctly different jobs—quickly—accurately 
—easily. 





The sturdy bed construction—the perfect alignment of 
the component parts—the smooth flow of power from 
the continuous tooth Herringbone Geared Headstock 
assure continued accuracy and fine finish on all jobs. 


When your work calls for extremely close tolerances 


—for high speeds and heavy feeds—for smooth depend- 
able finish—put it on a Sidney Lathe. 


Full descriptive bulletins on all sizes immediately available. 


ne wes 


ions) oe pe . fi - ee - “Ae age RL er eee 


The SIDNEY MACHINE ‘TOOL Company 
simmers  inttepcremaaioenie: 


SIDNEY ESTABLISHED 1904 OHIO 


JUNE, 1944 












Using Negative Rake Milling Cutter 


Yes, you can use negative rake milling cutters on your G. & L. 
Horizontal Boring Machine. The speeds are there, the feeds are 
there and the rigidity is there. On work having large surfaces 
to be milled, you can use negative rake milling to advantage in 
lowering floor-to-floor time. When parts take a lot of time to 
set up, and require a great deal of boring and little milling, the 
use of negative rake cutters contributes less to the total floor- 
to-floor savings. 

Generally, strict attention is paid to lowering set-up and han- 
dling time on horizontal boring machines. However, the ad- 
ditional savings available in the proper selection of tools should 


not be overlooked. This example of negative rake milling on 


DETAILS OF JOB 


Part—Connecting rod for recipro- I. C. tipped blades. 
cating steam engine. Depth of Cut—'« 

Machine—G.& L. Horizontal Bor- — eypeer Speed—220 R.P.M. 
ing, Drilling and Milling Ma- ($70’ min. approx. 
chine. 


Feed per Tooth—.004 
Material—S.A.E. 1030 steel. 
Cutting Time—2 minutes. 


Former Time—30 minutes with 5” 
diameter high speed steel cutters 


Cutter Ten-inch diameter face 
milling cutter with fifteen inserted 


Savings—28 minutes. 
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~~ \2® GIDDINGS & LEWIS MACHINE TOOL CO. | 
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(Above) Illustration of cutter design and type of chips obtained 


a G. & L. is presented as but one way that t 
new cutting method can be applied to this n 
chine. Perhaps the nature of your work w 
permit equal or better savings through the u 


of negative rake cutters. 
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use TECO Conantid Corbi / 


TECO Cemented Carbide holds cutting edges— 
produces more pieces—stays on the job longer, 


because it has unusual resistance to wear and 
breakage. 


You not only get increased production at 
lower tool cost, but need fewer replacements. 
Thus, inventories can be kept low . . . a wise 
precaution in event of sudden changes in 
production. 


Nn A 


TUNGSTEN ELECTRIC CORPORATION, 


Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 


The greater durability and capacity of TECO 
Cemented Carbide are due to rigidly controlled 
hardness, density and uniformity of structure. 


Put TECO Cemented Carbide on test in your 
turning, boring and facing jobs. Available 
promptly in tools and blanks, in a wide range 


of grades, sizes and styles. Write for catalog 
and new price list. 


570 39th Street, Union City,N.J. 


Representative: Architects & Builders Bldg., Indianapolis, Ind. 


«, 
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for over a Quarter Century , 


T E a fH Pioneers in Tungsten Corbides 








ee we WOO SWE OY Otay , TE ae wet weet 














Fis: cost should be no consideration when consider- FORMING 
ing the use of tungsten carbide dies. They not only sascha 
h COMPACTING 
outlast steel dies many times, but they stay sharp NOTCHING 
longer between grinds—they give a better finish on BLANKING 
the surface and edges of the parts produced - sienauiadeotsiuanies 
, os BENDING 
accuracy is built in fo stay——they are cheaper in the SLOTTING 
long runs. CUTTING OFF 
SHAVING 


Tungsten carbide dies, made by New England, will 


ETC., ETC., ETC. 


give maximum satisfaction. You can be sure they will 
be made exactly as specified, plus that New England 
extra— mirror finish. Why not send us your drawings 
(plus complete information) for an estimate—there is 


no obligation. 


NEW ENGLAND CARBIDE TOOL CO. 


INCORPORATED 
60 Brookline St., Cambridge 39, Massachusetts 
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Fitchburg automatic multiple prec 
offers the same profit possibilities tt 
shops now earn with multiple tooling 
cutting on machined work. 
Special machines mounting Sta 
Head Grinding Wheel units, like the 
enable the precision grinding of tw 
mensions at a single handling. Grit 
pleted within the time required for the 
single operation. On mass production work these 
Fitchburg grinders rapidly repay their cost 
On hundreds of parts like those shown, for ma 
chine, automotive or ordinance work, Fitchburg er 





gineers can help you to make sure your orders are 
filled on time, and at the lowest possible cost. It 
will not obligate you to mail in your blueprints for 
study. Catalog shows wide range of other suc 
cessful applications. Write for a copy todo 
your business letterhead 


When installing special grinding equipment if 
is important to remember that the Fitchburg 
Bowgage Grinding Wheelhead is a self 
contained standard unit. It can be remounted 
on standard machines, or on new spec 
bases, for operations other than the one 
originally specified. This feature protects 
your investment, 





‘PD abdore + 
FITCHBURG : 
MULTIPLE -) 4 
PRECISION rf 
GRINDING 


TCH : U RG GRINDING MACHINE CORP. 


FITCHBURG, MASSACHUSETTS. U.S.A. 
Manufacturers of — Bowgage Wheelhead Units) Multiple Precision Grinding Units, Spline Grinders 
Cylindrical Grinders, Gear Grinders, Both Full Universal Grinders and Special Purpose Grinders 
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DRAW YOUR OWN CONCLUSIONS 












* s ee 


"ill prove you'll find no better 

taps than those bearing the “WINTER” name. 
Deliveries HAVE been slow because of war 
demands, and we're genuinely sorry for that; 
but precision cannot be lightly regarded when 
so much depends on the holding power of a 
single threaded part. It is the accuracy of the 
TAP tnat insures a tight connection. 
So long as that accuracy is in our keeping 
WINTER craftsmen will take the time and 
exert the skill needed to make sure the 
resulting threaded parts will not fail. 








A Division of 
THE NATIONAL TWIST DRILL & TOOL CO. 
DETROIT, MICHIGAN 


inter Srothers 


COMPANY >>} \ Wrentham, Massachusetts, U.S.A. 


BRANCH STORES SAN FRANCISCO. CALIFORNIA: CHICAGO. ILLINOIS- DETROIT. MICHIGAN 
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THIS FREE BOOKLET 


FOR YOUR OPERATORS 


WILL SAVE YOU MONEY ON DIAMOND TOOLS 


Every day, in plants all over the country, time is lost, 
production is reduced and the quality of grinding is 
lowered because of inexperience in the use of dia- 
mond tools. 


The diamond tools themselves also suffer through 
misuse and so do the grinding wheels upon which 
they are used. 


This condition is the natural result of wartime ex- 
pansion and the unavoidable necessity of using inex- 
perienced operators, without having the opportunity 
to train them properly. 


In order to remedy this condition, Wheel Trueing 


Wiel 


has prepared the booklet shown above. We would 
like to send you a copy free of charge. 


This book tells why grinding wheels need dressing 
and when and how they should be dressed. It de- 
scribes and illustrates the correct method for setting 
up and using the diamond tool. It discusses common 
defects in dressing technique and shows the results 
on the actual work. It tells how to avoid misuse and 
abuse of valuable diamond tools, how to avoid exces- 
sive resetting cost, how to get more work from these 
tools through proper use. 


Write for your free copy TODAY. 





575 Langlois Avenue 
Windsor, Ont., Canada 


3200 W. Sviesn Avenue 
Detroit 6, Michigan 
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It’s as easy as that when you cut 
with this new DeWalt High-Speed 
Meta! Cutting Machine 


This new, high-speed DeWalt will out-perform the 
ordinary types of “‘light metal’’ cutting machines 
you have heretofore been able to buy to do com- 
parable work. It cuts metal fast, accurately, and 
with greater safety. And it’s built to last 


One manufacturer, who has a battery of these high- 
speed DeWalts, is cutting S. A. E. 52100 solid bear- 
ing steel into '°;,4’’ lengths—at the rate of 600 to 
650 pieces per hour per machine, using women 
operators. The machines have already cut 4,500,000 
pieces and are still going strong. 


DeWalt engineering service helped this customer 
step up service. What is your metal cutting prob- 
lem? We manufacture a complete line of metal 
cutting machines, and may be able to help you. 
Call in one of our engineers. Wire, write or phone 
DeWalt Products Corporation, 6102 Fountain Ave- 
nue, Lancaster, Pennsylvania. 





“LANCASTER, PENNA. 


| 
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THESE D§E | } 
ACCESSORIES ?| ¥ 


Call "DETROIT 











@ Our large stock of die accessories of 


all kinds assures prompt shipment 


Dowel pins in 163 standard sizes (plus 
Oversizes) ground to exact diameters, 
carburized, hardened and tempered to 
case hardness Rockwell C. 60-62 effe 
tive to depth .020" and core hardness 
Rockwell C. 50-54. 


Standard and Special die sets in all sizes 





DETROIT DIE SET CORPORATION 


2895 W. GRAND BLVD. DETROIT 2, MICH 








* CALL “DETROIT” x 


De * «© «+ @ © « , TR 2-5150 


INDIANAPOLIS .... . , LI 3884 
MINNEAPOLIS .... AT 5264 
ED ang: re). Me . « HE 3042 
nn (os “we, «9 ‘ - GA 5706 
EN ee Ne ay. a SE 2090 
PORTLAND, Ore. ... ; BR 0561 
SAN FRANCISCO ... MA 8532 
NEW YORK ...... CA 6-1760 
ED: te G «tee * : ; PA 9206 








RADIAL 
WALT powtn saws ; 
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BORING TOOLS <<» > 


“ill \e) 
DAVIS BORING TOOL DIVISION <n y 


Larkin PackerCo.,St.Louis14, Mo. 


WARNER 
& 


SWASEY 


Turret Lathes 
(ALTIELTA 








QUIPMENT 


) : ree V7 \ HEAVY DUTY 
puilders % TURRET LATHES {Ss 

special Mok X¢ . 

for Drilling: ’ \ a“ 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





New Air Tool Drives “blind” Rivets 
Accurately ... Automatically 


Installing “blind” RIVNUTS 
quickly with precise, positive up- 
set while working entirely from 
one side is now possible with the 
recently developed Auto RIV- 
Driver. Completely automatic, 
the tool runs a threaded mandrel 
into a Rivnut, upsets it, backs the 
mandrel out and stops the tool. 
Operators simply press a throttle; 
make no manual adjustments for 
any operation. Rivnuts are in- 
stalled 6 to 8 times faster than 
formerly; rejects are almost com- 
pletely eliminated. 






































The tool can be adjusted to up- 
set at any depth required. Once 
set, adjustment is tamper-proof 
—every Rivnut is driven accu- 
rately and uniformly. An indi- 
cator on the tool handle lights 
when the upset is correct; does 
not light if Rivnut is improperly 
headed. 


Rivnuts (mfd. by B. F. Goodrich 
Co.) are internally-threaded 
tubular rivets which can be in- 
stalled “blind"’ while working 
entirely from one side of the job. 


Powered by compressed air, 
the Auto RIV-Driver weighs just 
4% pounds; is 9% inches long; 
balanced for efficient handling 
by women operators. 


You all know that our fighting 
men need the finest quality mate- 
rials that we here at home can 
produce. That goes for W rigley’s 
Spearmint, Doublemint and 
“Juicy Fruit’ chewing gum, too. 

















Our stock pile of raw materials 
that goes into the making of 
Quality chewing gum is getting 
lower and lower. Until we can 
again build up our raw material 
inventory, we are sending all of 
our limited output of Quality 
chewing gum to our fighting men 
and women overseas, only. 


Automatic action, positive 
depth control and visual indi- 
cator assure correct and uni- 
form installation of rivnuts with 
new Auto RIV-Driver. 


You can get com mpl fe i vformation from 
the Independent Pneumatic Tool’ ( 
W. Jackson Blod., Chica I Y118 
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~— 
Talide-Tipped Tools for all types of 









turning, boring and facing operations 
on steels, cast iron and non-terrous 
metals and non-metallic materials. Send 


for catalog No. 43-T 


























TIPPED TUNGSTEN 

WITH CARBIDE | 
\» 

7) 





a% 


METAL CARBIDES CORPORATION — 


YOUNGSTOWN, 5 OHIO 


TUNGSTEN CARBIDE TOOLS - DIES - WEAR pants 
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Surface Analyzer Tape Proves you Get a 
-t:) Better Finish with Chicago Wheels 


These results were obtained at a rate of 10 pieces per hour in an aircraft parts 
plant. Material, X-13-15, Rockwell 60 to 57, grinds out .006 to .007 stock. Chicago 
Wheel used, !/, x !/> x '/g"'", Grain 180, Grade L Arcite FV Bond. Spindle Speed 40,000 
r.p.m. Lapping and super finishing eliminated on this job. 


Can you match that finish? Sounds phenomenal, but you can do it with Chicago 
Wheels. And, the secret of their superiority lies in the new FV Bond, developed 
exclusively for Chicago Wheels, after 50 years’ ex- 
perience making wheels for the most accurate and 
precise applications. 


Here's What FV Bond Will Do for You 


% Reduce your wheel costs 


*% Produce a better finish without sacrifice of 
production time—a finish so smooth that you can 
measure it in micro inches. 


TRIAL WHEEL FREE 


Write or send the coupon today for a Chicago 
Wheel, made with this remarkable new FV Bond. Tell 
us grinder you use, size wheel and kind of material on 
which you will make your test. 


For the, duration, with full WPB approval, 
specializing on small sizes—anything up to 
3" in diameter. 


Write for Catalog and one of the new En- 
gineering Survey Forms, a step in the direc- 
tion of better finishing. 


Half a Century of Special- 
ization has Established our 
Reputation as the Small 
Wheel People of the Indus- 


try 


CHICAGO WHEEL & MFG. CO. | Catalog and Survey Form. Interested in 


Mounted Wheels ( Grinding Wheels. 
Test Whee Size 


) 
America's Headquarters for Mounted ) 


Wheels and Small Grinding Wheels. 


Send 
Name 


1101 W. Monroe St., Dept. TE, Chicago, Ill. Address 
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O wonder there's such a large demand 

for these handy, pocket-size hones! 
Operators are finding that tools last longer, 
need less regrinding, retain their original 
cutting accuracy—with just a light touching- 
up from time to time with a Tamaloy Hone. 
And the hone’s convenient shape and size 
permit working in close quarters, saving 
time and often eliminating the necessity of 
removing the tool from holder for honing. 


Tamaloy Hones stand up, too, frequently 
giving as much as fifty times an ordinary 
hone’s length of service. For the diamonds 
are bonded in tungsten carbide — not 
plastic — and don’t 
work loose or fall out. 
Nor does the bonding 
tend to crumble or 


Due to th 
wear away. Three for ten = orees demand 
alo 

grades—100, 150 Hones ang he euene 
P resultj 

and 200 grit. manufacturing econo tre 
se reduction in oe 

Write for full in- mor made possi) a as 

, 12, ©. Now 
formation. formerly $15 cach 


TUNGSTEN ALLO 


65 COLDEN STREET, NEWARK 4,N. J 
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SURFACE PLATES 





BE RELIABLE “/od2y/ 


You cannot afford to take chances with unrelj 
able checking and measuring equipment 
particularly surface plates. The depleting 
ranks of skilled help emphasizes the impor 





tance of providing the men you now have 
with the best surface plates available. 


Precision cannot be maintained unless you 
have reliable measuring equipment. Count 
less manhours are lost in correcting error 
for which manpower should not be blamed 


Machine Products Corporation Surface Plate 
of Meehanite iron are used and preferred by 
the largest manufacturers in the country. We 
like to tell you why. 


Ask us for catalog and any info 
mation pertaining fo your 


requirements, small or large 


6775 East McNichols Road, Detroit 12, Mich 
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Ts Your 
TAP PROBLEM? 


BESLY TAPS 


Today, manufacturers 
are facing unfamiliar tapping 
problems arising from the use 

of new metals, and from new 
tolerance requirements. 


Besly’s answer to one challenge of 

this type was the 40 pound tap 23 

inches long, shown above—designed by 

Besly engineers to meet an emergency 

job. This is cited as one example out of many 
“unusual” situations met—and overcome. 


Besly engineers, backed by over 30 years’ 

experience in designing and manufacturing 
taps, are qualified to help you on any tap 
problem. Feel free to call on us today. 


CHARLES H. BESLY AND COMPANY 
118 N. Clinton Street, Chicago 6, IIlinois Factory: Beloit, Wisconsin 


Charles H. Besly and Company Write for Catalog Ne 
were awarded tl Army-Navy | 67—a compendium 
E’' on Decem! 


theircontribut 


of useful knowledge 
for tap users 


BESLY TITAN ABRASIVE WHEELS 


BESLY GRINDERS AND ACCESSORIES 











ALGO 


DRILL CHUCKS 





COMPLETE RANGE OF SIZES 
FOR DRILLS FROM 1/32” TO 1” 


* 
ALCO Drill Chucks fit all screw ma- 


chines . . . Drills are held securely without 
the use of bushings . . . Full floating fea- 
ture of the ALCO holder insures concen- 
tric drilling even on your old machines. .. 
Each ALCO Drill Chuck has a wide range 
of adjustability so that one chuck will do 
the work of several .. . Produce perfect 
work faster. 

Don't overload your tool room with rush 
orders for drill bushings — Use ALCO 
Drill Chucks which hold drills securely 
WITHOUT BUSHINGS. Modernize all 
your machines now with ALCO Tool 
Holders. 


Send for Catalog No. 4 showing complete line 
of ALCO Efficient Tools. 







ALC C=FO OLS 


THE ALCO TOOL CO., 453 BIRDSEYE ST., BRIDGEPORT, CONN 
Chicago Office: 6219 S. Kenwood Ave., Telephone: Hyde Park 6807 
Detroit Office: 908 Stephenson Bidg. 
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Seals as it grips 


TUBE FITTING 


For Leak-proof, Vibrations 
progk..C nections! 


| J Permit use of tubing in 
' wide range of wall 
nesses. 


“4 
+ 
2 SLOTTED collet insures 
ee 
face, protecting flare seal, 


3 COMPRESSION NUT com- 

presses Collet Nut to tube, 
_ forming permanent collet grip 
_ that cannot loosen. 


| @ DESIGN directs pulling 
stresses and vibration strains 
away from angle of flare. 


_ § COLLET NUT has long 
a a 
_ tube securely beyond the flare. 


“ © Easy to assemble and dis- 
_ assemble. Use repeatedly. 


Bin 5 





Need No Threading 
Welding or Soldering 


“Collet Grip” fittings provide connections as strong as 


the tubing itself—without threading, welding or solder 
ing. A compression nut compresses the collet nut to 
tube, giving it a firm, uniform grip that cannot loose: 





under vibration or shock. The long bearing surface of 
the collet nut puts the heavy load on the tube and 
fitting—not on the flare. “Collet Grip” fittings work 
perfectly on metal tubing having a wide variety « 
wall thicknesses, and permit quick, easy installatior 
uf short lengths of tubing in close quarters, without 
bending or damage to tube. 


i AT ot a as, 


Send for Copy of Catalog 43 containing complete information 


‘as COTNER-WILKINSON COMPANY 





nwo 


Division of Logansport Machine Company, !nc 
902 PAYSON ROAD + LOGANSPORT, IND y 


RT FER NR PII EOF 





DOUBLE NUT 
COLLET GRIPS 


—as illustrated above, ore 
made in 5 standard shapes. 
Special shopes ond sizes 
to specificotions. 


ZALLET GRIP, 
An 


SINGLE NUT 
COLLET GRIPS 


Simplified for close work, 





yet retaining all features 
of Collet Grip design. Five 
standard shopes, sizes from 
%”" to 1” Speciol sizes, 
shapes to specificctions. 
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Yant Super Milling? 


USE 


UPER 
MILLING CUTTERS! 





Pai 


re AT, 


Plain milling—side milling—face milling—end 
milling—whatever the types of milling opera- 
tion you are doing, try a Super Carbide-Tipped 
Milling Cutter . . . and see what we mean by 
Super Performance! For in the Super Tool Line 
you ll find a milling cutter for any of the above 
types of milling operation—one that will bring 
faster cutting, cleaner cutting, finer finishes, 
greater accuracy and longer cutter life to that 
milling job. 





Super Carbide-Tipped Milling Cutters are 
made in the complete range of standard sizes 
That's another reason why they are MONEY 
SAVERS! Super Tool Milling Cutter Economy 
starts with the first cost and continues on 
through every operation in the cutter’s long life 


Try Super Carbide-Tipped Milling Cutters TO- 
DAY, and you'll agree For Super Milling 


use Super Milling Cutter 


21650 Hoover Rd., Detroit 13, Mich. 4105 San Fernando Rd., Glendale 4, Cal. 
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ARMSTROD G 


Carbide TOOL HOLD Rs 


Standard Shape 


"Ge Armide Cutters 
from the Machines You Have Armide (Carbide Tipped) Cutters and F 





ARMSTRONG Carbide TOOL 


F with CULLMAN DRIVES HOLDERS can increase your output 


on long-runs and tough or hard steels B 
They increase the interval between 
Cullman Drives will modernize shaft and tool re-grindings from 20 to 50 times. 
belt driven lathes, screw machines, shap- re OR Se toagee eae Lerten ail 
ers, and similar equipment to give an in- taiad 
‘creased output of more than 25%. Rae tere come in 5 aentard 
‘Cullman Drives give individual machine voy: Sex sate Mago ae 
control, have greater flexibility, and are Nose, “D" Round Nose (for general "Cc 
safe? in operation than overhead line shaft turning and facing), and “E” 60° 
titives. They permit the utmost in efficient Viweeding. 10 sizes. 
arrangement fdr work flow and lighting. ARMSTRONG Carbide TOOL 
Cullman Drives are sturdy and built for HOLDERS, come with “Straight”, “R 


H, Off-set” or "“L.H. Off-set” Shanks. 


long life. They operate with belt-drive Seer ali eames: al OU” Rgctan ae tos 


* smoothness. They are easy to install and A enti sdenied, dake 
economical to buy. They are built for mo- support to the cutting edge, and are 
tors from 4 to 15.H. P. Prompt delivery extremely rigid. 
can be made on most sizes. 


Write for full information on Cullman 
Driyes and the 60 day tria! plan. ARMSTRONG BROS. TOOL CO. 


''The Tool Holder People'’ 
360 WN. Francisco Ave., Chicago 12, U.S.A 


CULLMAN WHEEL COMPANY 19? Lofayette St. New York 


ELI 


=> 


Write for “Carbide” Circular 
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HIS Model 60-HO BAKER machine is a 
Fae adaptation of the 60-HO Extra Heavy 
Duty Single-Spindle Vertical Boring Machine. 
Designed especially for heavy-duty machining of 
main and side rods for railroad equipment, it has 
an extended side bed for handling trepanning 
and rough and finish boring of large pieces. 


This characteristic application of a standard 
machine to a specialized job illustrates the es- 
tablished BAKER policy of engineering service 
for greater production efficiency. 





NOTE THESE BAKER MODEL 60-HO FEATURES 


% Heavy-duty spindle 6.250” diameter in lower head bush- 
ings % Flanged spindle end for adapting trepanning cutter 
and boring cutter heads direct to spindle % BAKER hy- 
draulic feed system to provide complete automatic cycle to 
head %& Convenient location of push-button controls for stop- 
ping motors and starting head cycle ye Side end bed of 
heavy construction for outer support to fixture for holding 
rods %& Main work table arranged with lower pilot bushings 
for lower piloting long bars. 





BAKER BROTHERS also can sup- 
ply a 2-unit 2 spindle machine with 
adjustment to one unit for different 
centers of bores in rods. Write for 
information on this and other 
BAKER machines. 


OUR MOTTO 
SINCE 1867: 


“MACHINES 
STURDY AND EFFI- 
CIENT, AS FINE AS 

CAN BE BUILT" 
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FULL SCREW MACHINE 
PRODUCTION srect7H 
BOYAR-SCHULTZ.TOOLS 





The way to make sure of 
full screw machine pro- 
duction is to use the best 
tools available. 


In Boyar-Schultz Screw 
Machine Tools you will 
find the desirable combi- 
nation of accuracy, sturdi- 
ness and speedy operation 
that assures more piece 
parts, less rejections and 
less set-up time. 


BOYAR - SCHULTZ 


CORPORATION 
2116 Walnut Street 


CHICAGO 12, ILLINOIS 





Model A 
Turning 
Tool 


Model B 
Turning 
Tool 


a 





Write The Representative 
Nearest You 
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HIS new up-to-the-minute bulletin will be one 
reference manuals ever to hit your desk. Here 
you'll find, clearly described and illustrated, most 
able Radius Charts, Protractor Charts, Projector 
Projector Rules to help you in your optical compar 
graph and measuring and micro projector work 
waiting for you; write for it today 


ENGINEERS’ SPECIALTIES DIVISION 
he UNIVERSAT ENG 
G&G COLORPLAT I ( Pp \ Y 


SSN Ti s 
1ONROE STREET — 4] 
BUFFALO ULNEW YORA 


FOR INSPECTING SMALL PARTS 


The Wilder Micro Projector is an optical inspection 
ment used to check and inspect parts, tools and gag 
means of a magnified shadow image. In many 
particularly with odd-shaped pieces magnificat 
comparison against drawings is the only satisfact 


to achieve results. 


Use the Wilder Pr 


check Tools and 


sliminating errors a 


for inspecting and 


forming tools, gea . 
hine parts 
for verifying 


hecking the { 


watch ng tk “ 


stant inspection 


for inspecting finish 


The Wilder Projector is a simple, compact yet 
instrument designed to be produced at a reasonabi 
within reach of everyone. Write today for complete t 


page folder and quotation. 


NC 422 Broome 
GEORGE SCHERR GO., ING. *-~ "2 
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) NEW CATALOG TELLS HOW TO 
save valuable Toots 


with EASY-FLO/ 


It's our new Bulletin No. 14 — gives full informa- 
tion about the low-temperature EASY-FLO meth 
od of brazing broken cutting tools — a method 
that is sweeping through industry because it is 


so simple, reliable and economical. 


It's a method that is practical for any shop. The 
simple procedure is fully explained with many 
examples of actual applications to broaches, 
milling cutters, forming tools, drills and taps, band 


and circular saws, etc. 


MAIL YOUR REQUEST TODAY 
FOR A 
FREE COPY 
OF 
BULLETIN No. 14 














oR | Se 
HANDY & HARMAN 


cant A se 82 FULTON ST., NEW YORK 7, N. Y. 
SP Bridgeport, Conn. + Chicago, Ill. + Los Angeles, Cal. + Providence, R. |. * Toronto, Canada 
Agents in Principal Cities 
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Metal Slitting Saws 


Majority of Sizes Available 
for Immediate Delivery! 


Slitting a surface grinder 
front spindle bearing (shown 
above) is only one of count- 
less operations performed 
by these Circle R saws. 


The Circle R side cut slitting 
saw is designed to take deep 
cuts, split chips. and elimi- 
nate dragging while the 
Circle R S with 
staggered 





Hollow Ground Sow 





Side Chip Saw 


Staggered Teeth Saw 


7 ., ook 
ce ‘ 
SR CD an 


CIRCULAR TOOL CO., Inc. 


PROVIDENCE 5, R. I. 


PHILADELPHIA + NEW YORK DAYTON 


ROCHESTER INDIANAPOLIS 
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GAMMONS 





TT ed beat BORO D Se ue  — 
“ 


PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 





THE GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 


EFFICIENT OPERATION 

depends on 

EFFICIENT 
CONTROLS 


Hanna Unitite Valves are designed and precision 
built to provide the dependable, fast and simple 
control that machines and equipment must have 
today. They are rugged, packless-type instruments 
with positive seating assured through the con- 
struction of disc and stem. They remain perma: 
ently tight—require no maintenance (except o 
ing) over their long life. Used as straightway, 3-way 
or 4-way valves, they operate at pressures up t 
250 lbs. with air, oil or water—%", 2’, 4", 1 ax 
1%" pipe sizes in three mounting styles 
In addition Hanna has the ‘‘Tip-Toe”’ action foot 


valves and speed control valves. The new Hanna 
Valve bulletin gives full details. Write for it today. 


HANNA ENGINEERING WORKS 


1765 ELSTON AVENUE @ CHICAGO 22, ILLINOIS 
RIVETERS * CYLINDERS *® AIR HOISTS 
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WHEN You “Ach tft lhe 


OF PEACETIME PRODUCTION 





you will do it with greater ease and assurance, thanks to Threadwell 
Taps and the vastly superior resources of tapmaking skill, production, 
testing and inspection facilities created at Threaduell to meet war 
production demands. 


Your postwar service-of supply on Taps will be berter than ever, too 
The Threadwell distributor in your locality was selected for his ability and 
his willingness to match the intimate personal attention given by Thread- 
well to the needs of every Threadwe/l Tap user. His record of T: *P supply 
service tO war industry, however extreme or urgent the deman ids. as been 
consistently excellent. 


You can continue to count on Threadwell Taps, the organization that 
makes them and the Threadwel/ distributor 


N LEADING INDUSTRIAL 


HROUGHOUT AMERICA 


TAPS gf DISTINCTION 


TAP AND DIE COMPANY - GREENFIELD, MASSACHUSETTS, U.S.A 


157 

















An Aluminum Alloy—Non-Heat 
Treated. The perfected metal that 
surpasses all others for a wide va- 
riety of machining operations. Non- 
corrosive—Easy on machine tools— 
Holds threads without stripping. Its 
light weight reduces table and ma- 
chine loads and increases tooling ac- 
curacy. 5 years of proven superiority 
in hundreds of plants. OH 38 is an 
exclusive Hedstrom product. 





Write for Literature 





“Ee ? 
“sapere 
_— 


OSCAR W. HEDSTROM CORP. 
4826 West Division St., Phone Columbus 3667, Chicago, Ill. 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings. 
Pattern Makers. Complete Mechanical Assemblies and Models to Specifications 














(Trademark 


RE-SET-AB 
DOUBLE DU 
DIAMOND DRE ‘ER 































Ejector Rod 


2 TOOLS For the 
PRICE of ONE 


Heavy Duty Tool with 7/16’ shank "'BIG- 
HED-NIB" Interchangeable For MACHINE or 
HAND TOOL DRESSING 


This new DTCo “HANDL-NIB" easily dresses 


wheel faces up to 2"' wide with a single ro- 
tation of the wrist. Patents pending. 


—DETACHMENT INSTRUCTIONS— 
For separate use of ''BIG-HED-NIB"’ in adap- 
tor on machine simply tap on ejector rod 
to release nib from ‘‘HAND-NIB" holder. 
Can be returned to handle in a jiffy for hand 
dressing. 

Supplied Free when requested with orders for 
RE-SET-ABLE LOC-KEY-SET BIG-HED-NIBS 
of 2 carats or over. 

Three grades of diamonds. Common quality 
$12 per carat. Medium quality $24 per carat. 
Select quality $48 per carat. 


“For a New Front’’ buy RE-SET-ABLE 


DIAMOND TOOL COMPANY Not Inc. - - - 932 E. 41st Street 
SHELDON M. BOOTH, President CHICAGO 15, ILL. 













SAVE 
TIME 


ON BORING-TOOL 
SETTING 


Take ONE trial cut, mike 
it, then use the Bartelt . ee 
Pedestal Micrometer as if 2 . ; j 
shown here to move the egiaberrsie 2 i aca 
tool the exact amount re- 
quired to bring the next 
and final cut exactly t¢ 
size. Or, set the tool from 
the O.D. of the boar, and 
make only one cut 





MODEL "B" <> 
<)> MODEL "A" 
BARTELT 
PEDESTAL 
MICROMETERS 
Made ~ rr 
as Dia 
dicat be 
mi nig 
te Ww 
BARTELT 
ENGINEERING 
COMPANY 
1220F Partridge Ave 
Beloit, Wisconsin 








THE TOOL ENGINEER 













Steel” 
















Alloy Steels 
wmor Plate 
lutch Plate Steels 


“Lucky for us that 
Hack Saw Blade 
makers can get 
Ingersoll D-B-L 








INGERSOLL 
D-B-L 


(Tungsten....- 5.00-6.00) 
(Molybdenum. . 4.00-5.00) 
The remarkable per- 
formance of Ingersoll 
D-B-L...its relative 
freedom from decar- 
burization...its tough 
cutting quality and 
its high impact resis- 
tance...plus its lower 
cost, have made it a 


wartime favorite. 


IGERSOLL SPECIAL STE 


Tillage Steels 
Soft Center Steels 
Shovel Steels 


EXPERIENCE 
ia the Production 


this Lower (Cost “ype % 
HIGH SPEED 
STEEL 


HAC 


Spe 


Rec 

















Knife Steels 
TEM-CROSS Ste 


IngAclad (Stain 


your Hack Saw Blades on its 5-year 


INGERSOLL STEEL & DISC DIVISION 


ae de) 


















K SAW BLADES 


cify Ingersoll D-B-L Steel for 


ord of Past Performance. 


BORG-WARNER CORPORATION 
NEW CASTLE, INDIANA 


Plants: New Castle, Ind.; Chicago, lll.; Kelamazeo, Mich. 


Stainless Steels and Saw Steels, 
including '18-4-1" and Molyb- 
denum and D-B-L Hack Sow Steels 





ry 
less-Clad Steel) 








SECOMET 
DIAMOND WHEELS 


Resinoid-bonded for grinding of car- 
bide-tipped tools in large quantities, 
or on a production basis. Their ex- 
tremely fast cutting action provides 








rapid stock removal. Also for fixed 






feed, precision grinding operations, 






such as cylindrical, surfacing, internal 






and cutter grinding, because of their 
free and cool cutting action and abil- 
ity to hold size. 

Metal-bonded for off-hand grinding, 
where the cutting surface is sometimes 
















subjected to extreme abrading action. 
Made in all standard types and di- 
ameters, in diamond concentrations to 








suit your requirements. 






Catalog on request. 





PRECISION GAGES 


Axelson Gages are tailored f [ 

ances as close as a “tenth of a tent! Exy 
operate Axelson’s scientific gage-making f 
controlled atmospheric condit Using v 
metals processed by specially developed heat-and-t 


equipment, they are creating p 


hundreds of war plants. Axelson-built Gag 


erate production under the most rigid precis! 


All gages are made to order, but due to “ps 
production schedules, quick delivery is p 
Axelson help you with your gage problems NOW 


AXELSON MANUFACTURING CO. 


0 | 


160 S. Boyle Ave. (Box 98, Vern Station) Los A 
h St... New York; 204 M y Bldg., W 
3844 Walsh St St s, M 
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from simplest 









W. 34th and Denison 


DIES 


to most exacting 


GAUGES — TOOLS — FIXTURES 


JIGS — SPECIAL MACHINES 
DESIGNING & ENGINEERING 


HIGH PRODUCTION STAMPING 


MPING & MACHINE WORKS 


— 


r= 





hie » Sool Makers 


Cleveland 9,0. 


4 








THE TOOL ENGINI 


& 











Today DoALL, the World's Fastest Machining Method, is doing a 


Herculean job of speeding materials through war plants. 


And — when peace comes — not a minute will be lost in turning to 
the making of civilian goods. DoALL is one machine in the shop that is 
always ready. Cuts and shapes metals, alloys, plastics, wood — makes 
dies, tools and machine parts — just as quickly and efficiently for motor 
cars and kitchen ranges as for guns and jeeps. 


Mention any one of the new metals, alloys, plywoods, plastics — any 
one of a hundred different materials — there is a DoALL Contour Ma- 
chine to cut it in the shortest time, so further machining is unnecessary. 


READ ABOUT IT. Send for the SEE IT WORK. A factory trained 
DoALL Handbook listing many of ™an will call at your plant and show 
your foremen what the DoALL can 


do to save material, time, and man 
Well illustrated and interesting. hours. 


the short cuts to better machining. 


a % Siew Nasa ae 
a CONTINENTAL MACHINES, INC. 


1304 § Washregten Ave. . Minneapolis 4 Minn 


Send ‘fer filwatrated Literatur 
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LATHE EQUIPPED WITH (N84) 
INTERCHANGEABLE TURRET 


\n interchangeable he bed tur 
the chief feature of the new 13” 
latl intr kK 
I I M hin | ( 
tul a i 1 r 
il rec | KCC t nal 
. i 
te i i 
' 1 ent i 7 
i tat ix-Statior 
t | preioa d 
ible yearit 
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i ! wa en the 
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ta im tra \ 
i \ té 1s 
t i turret 
e feed 1 the tull ran 
125 $4 i ula il 
Ich t ick 1 
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DIE-CASTERS DESIGNED (N85) 
FOR QUICK CHANGEOVER 


Reed-Prentice Corporation ha ul 
nounced introduction of two ne 
casting machines 

Model No. 1-1/2G 1 lesigned « 
tall tor use with aluminut magne 
Hun ind bra alloy he Ni ] 

eis tor use with zit tin r lead base 
illoys Principal feature of the ma 
chines 1s construction design whicl 

rovides for quick change from the No 





NeW seQuIPMENY 
> eNMaterials + Processing « 


RE BY THE BRAMSO 8 HING COMPANY 





Le Blond Lathe, Equipped with Extra Large Hexagonal Turret (Inset 





hamber attachment 


INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 


G tvpe to the No. 1 type or vice 


rsa, In tour to five hours \ 


nent as required ma ve purchases 


Reed-Prentice Die Casting Machine For Use with Soft Metals 
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MICROMETER COMPARATOR N86) 
CHECKS SCREW THREADS 


g1 
i) t? 

that the 

vides an 

1 

than ¢ 

ject to less humar iriat 


NEW MACHINE PROVIDES (N87) 
AUTOMATIC INSPECTION 


Interlake rmngineeri 


(Continued on page 166) 
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fRE 


y The Bramson Publishing Co 


THREE 
FREE 
SERVICES 


without 


obligation 





conveni- 
ence these three 
business reply 
cards enable you 
to request quickly 


For you! 


New catalogs — 
bulletins listed in 


this issue, 


2: 


Additional infor- 
mation or bulletins 
relative to new 
equipment — new 
materials or new 
processes, 


3: 
When 
adver 


answering 
tisements, 
specific informa- 
tion on problems 
or company repre- 
sentative’s call. 


HOW 
TO ORDER 


Simply fill out the 
card, indicating the 
information or ser- 
vice you desire, 
and mail, 


Be sure to write, 
in the square, the 
identifying num- 
ber of the catalogs 
or bulletins cover- 
ing new products 
desc ribed. 


In answering an 
advertisement, in- 
clude the name of 
the advertiser and 
indicate by a cross 
if literature is de- 
sired or if com- 
pany representa- 
tive should call. 
No stamp is re- 
quired, 





USE THIS 
CARD 


for requesting 

new catalogs 

and bulletins 
listed in 
this issue. 


USE THIS 
CARD 
for requesting 
additional 
information or 
bulletins about 
new equipment, 
materials, 
processes, etc. 


USE THIS 
CARD 


when answering 
advertisements, to 
obtain specific 
information on 
problems, or 
when you desire 
a company 


ee eee DD ES 


———— ee eel 


INFUKMAIIUN and SEKVILE 


Request the information and service you 
desire and keep your library up-to-date... 





Write in square, number of item 
describing one catalog wanted 











THE TOOL ENGINEER, JUNE, 1944 





Write in square, number of item 
describing one catelog wented 











~ THE TOOL ENGINEER, JUNE, 1944 








Write in square, number of item ee 
describing one catalog wanted 











ADDRESS 


TITLE 


THE TOOL ENGINEER, JUNE, 1944 





Write in square, number of item > 
describing one catalog wanted 














COMPANY 


ADORESS 


THE TOOL ENGINEER, JUNE, 1944 





Write in square, number of item 
describing one catalog wanted 











ADDRESS 


TITLE 


THE TOOL ENGINEER, JUNE, 1944 


> 





Write in square, number of item 
describing one catalog wanted 











ADDRESS 


THE TOOL ENGINEER, JUNE, 1944 








Write in squere, number of item pe 
describing one catalog wanted 











COMPANY 


ADDRESS 





TITLE 


THE TOOL ENGINEER, JUNE, 1944 





NAME OF ADVERTISER 


[] Literature (() Have Representative Call 





NAME 





COMPANY 





AOORESS 





THE TOOL ENGINEER, JUNE, 1944 





Write in square, number of item > 
describing one catelog wanted 











ADORESS 


TT TLE 


THE TOOL ENGINEER, JUNE, 1944 
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NAME OF ADVERTISER 


} Literature } Have Representative Call 


Tins : 


THE TOOL ENGINEER, JUNE, 1944 





PAGE 
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PAGE 
NO 








NAME OF ADVERTISER 


[) Literature ((] Have Representative Call 











NAME OF ADVERTISER 


[] Literature (—) Have Representative Call 
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They are provided for your convenience in 











FIRST CLASS 

PERMIT No. 6691 
(Sec, 510,P.L. 2 R) 

DETROIT, MICH. 



















| 
Request for: : 
NEW CATALOGS II 
BULLETINS 
BOOKLETS 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 











2c.-POSTAGE WILL BE PAID BY— 


THE BRAMSON PUBLISHING COMPANY 
2842 W. GRAND BLVD. 
DETROIT 2, MICHIGAN 
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(Sec, 510, P,L. & RR) 

DETROIT, MICH. 














BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 









Request for additional infor. 





mation and catalogs covering 
NEW EQUIPMENT 
MATERIALS 
PROCESSES 





2c.-POSTAGE WILL BE PAID BY— 





THE BRAMSON PUBLISHING COMPANY 
2842 W. GRAND BLVD. 
DETROIT 2, MICHIGAN 
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(Sec. 510, P.L. & RK) 

DETROIT, MICH. 



















ANSWERING 
ADVERTISEMENTS 
Requesting: 
LITERATURE 


REPRESENTATIVE 
TO CALL 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
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THE BRAMSON PUBLISHING COMPANY 
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You Wouldn’t throw away good diamonds! 





BONDING PROCESS 
LOCKS DIAMONDS 
SECURELY IN... 


DIAMOND WHEELS 


to 
sely guarded Zurium bonding pro 
ess, hold diamonds 


SUPER-CUT Diamond Wheels, thanks 
the 

na vise-like grip 
that cannot loosen! Good diamonds and 


1 mone sre not 


wasted 


SUPER-CUT Zurium Bonded Diamond Wheels are 

built up of layer upon layer of diamonds, solidly im- 

bedded in a firm matrix! As one layer completes its work, 

this matrix slowly abrades and brings to the surface another 
layer. Keen, sharp, fast-cutting diamonds are always firmly in 
place at the abrasive surface throughout the amazingly long life of 


all Super-Cut Zurium Bonded Diamond Wheels! 


Industrial Abrasives, Inc. will welcome the opportunity to demonstrate 

—in your plant, on your work — how these Zurium-bonded diamond 
wheels will reduce your grinding and finishing costs! Write today for 
specific information and description of Super-Cut Wheels available for 


immediate delivery. 


Super-Cut Diamond Wheels 


e a 
n the hands of experienced operators are 
eseeeee Industrial Abrasives 
—TEN, FIFTEEN, TWENTY THOUSAND 
A RMI 


carbide tools ground with one and the 
same Super-Cut Wheel! It will pay you to 


nvestigate NOW! 3724 W. 38th St., Dept 6-B, Chicago 32, Illinois 
JUNE, 1944 














mension f all duction parts in 
dividually at no greater cost than spot- 
heck 1 pection 
Che machine, di nated a Check- 
atic provide tomatic inspection 


it! 








Automatic Inspection Unit 


of parts up to 1-4" in diameter and 2” 
in height, and heck go” and “no- 
go” on such aimension as outside 


and inside diameters, depth of counter- 
bore, wall thickness, and depth of 
holes, all to limits of .001” 

In operation, parts to be inspected 
are placed in holes on a revolving dial 
vhich carries them to various gauges 
tor the series of inspection operations 
Parts rejected at any particular inspec- 
tion station are automatically segre- 
gated 

lhe machine has an 18-hole dial and 
is designed to check as manv as 13 in- 


dividual dimension It can be adapt 
ed quickly for inspection of parts of 
ditterent shapes and limensions 
HYDRAULIC UNIT (N88) 
COMBINES OPERATIONS 

Barnes Drill Ci has developed a 


new special hydraulic production drill- 
ing unit that can be arranged for drill- 
ing, reaming, facing, boring, counter- 
boring or tapping operations in any 
one or combination of horizontal, ver 
tical, or angular positions 

Used in a vertical position as a hy- 
draulic production machine, the unit 
will perform simultaneous drilling, 
reaming, and counterboring operations. 
It also can be arranged vertically in 
combination with angular and horizon- 
tal applications. According to the com- 
pany, vertical arrangements of the unit 
around a rotating indexing table will 
result in saving in machining and han 
dling time by combining several opera- 
tions 

Each unit has a flange support for 
mounting interchangeable auxiliary 
heads of any desired number and ar- 
rangements of spindles. They are 
available in three sizes designated as 
Nos. 5, 10, and 20, and can be equipped 
with motors ranging in size from 5 to 
7 hp, 10 to 15 hp, and 20 to 25 hp re- 
spectively. Maximum continuous pro- 
duction can be obtained by use of an 
automatic indexing table with a spare 
loading station and a hydraulic decel- 
erated control for positioning the table. 
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WELDER FEATURES (N89) 


MINIMUM DEFLECTION 
Designed for production up to 1 


to 2000 spot welds per hour when we 


ing heavy sections, a rocker arm weld 


er, designated as model “¢ has | 


announced by Progressive Welder 


Although rated at a maxXimum pre 


Rocker Arm Welder 


(pt) 


ld 
14 





sure of 6500 Ibs. (at 90 lbs. factory air 
line) the welder holds deflections even 
umder such conditto1 to a minimum, 
the company states. Deflections are 


thrown into the vertical plane, improv- 


j 


ing the weld by roviding a “spring 


follow-up” during the weld. 
Throat depth of the machine is 


ad- 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 














COLLET CHUCK DESIGNE! N90 
FOR UNIVERSAL USE 





ADAPTER DEVELOPED FOR N9] 
SCREW MACHINE TOOLS 

\ nev dapter tf 
tools. sai | t 


(Continued on page 





Special Hydraulic Production Drilling Unit Performs Varied Operations 


THE TOOL ENGINEER 





Aunounced 


." i \ No. 9 in a Series 


ae UL | 
HUTTE 

AA 

Wn 


it 


| | ig IMPROVED 


; ; Lili ARF} f > = 
1 eS 


Sim LIGHT 
DUTY 
TAPPING 





MACHINES 


with even 
greater 
accuracy 


Ask for Bulletin 
No. LTM-44 





8432 BUTLER 
DETROIT 11 
MICH., U.S. A. 
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Screw Machine Adapter 


ngle-size screw machine Precision 

made of high quality tool steel, hard- 

ned and ground to assure correct fit, 

the adapters are available in four sizes 

"to %” short; %” to %” long; 

gs” to 1”, and 4%” to 1”. Larger sizes 
will be available in the near future. 


» 


BENDING MACHINE ROLLS (N92) 
VARIETY OF SHAPES 
Thomas Machine Manufat turing Co., 


announces a new line bending rolls, 


built of electrical velded_ rolled 
teel plate, and capable of rolling 
angles, tees, flat rounds, squares 
IpeE beams, channel and special 


hapes of almost unlimited variety 





Right: 
Thomas Roll 
Bending 
Machine 
For Rolling 
Special Shapes 


INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 











According to the company, arcs 
spirals, or circles can be formed on 
the machines. The units are available 
in four sizes, comprising rolls for bend- 
ing angles 2” x 2”, 3” x 3”, and 4” x 
4”, in the vertical type machine, and 
for bending angles up to 6” x 6” in the 
horizontal type An adjustable auxil 


iary roller counteracts twisting and 





OVERARM DEVELOPED N93) 

FOR MILLING MACHINES 
Benchmaster Manuf 

states that it has devel 


abDie overarm 


(Continued on page 





Cleveland—J. W. Mull, Jr. 
indianapolis—J. W. Mull, Jr. 
Milwoukee—Geo. M. Wolff, inc. 
Chicago—Ernie Johnson 








ASK FOR CATALOG 941 


Represented by 


Canado—Hi-Speed Tools, Ltd., Galt, Ont. 
St. Louis—Mill Supply & Mach. Co. 


SWARTZ TOOL PRODUCTS Co., INC. 


13330 Foley Ave. 
Detroit, Michigan 


DESIGNERS 
BUILDERS 


EQUIPPED TO HANDLE 
ANY OF YOUR TOOLING 
REQUIREMENTS 





A larger special fixture — four parts are clamped 
with one lever motion and machined from both 


sides by the two-way heads. 


Oneida, N. Y.—W. F. Himmelsbach 
Pittsburgh—J. W. Mull, Jr 


Beverly Hills, Cal.—Production Tool Engineering Toledo—J. W. Mull, Jr. 


Houston—Engineering Sales Co. 


Philadelphia, Pa.—Morgan Too! 
& Equipment Co. 
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Call on 
ENT-OWENS 


No. 2-20... 20" 
table travel 42° 
x 12” table full 
auromatic hydrau- 


lic table feed. 


No. 2-20DS... Double Spindle 


No. 1-14...32" x 9” table Machine for performing two mill 
No. 1-14V...14"° table travel ng Operations at same time 
with full automatic cycle spindle 20° table trav« 12° x 12° table 
speed range 115 to 3000 R.P.M 


14° table travel hydraulic ta 


ble feed full automatic cycle 


No. 1-V... Hydraulic ver- No. 1-M... Hand feed to table and 
tical head feed 5 head head 25" x 9" table 1 H.P 
travel 25 9" table head counterbalance is adjustable 


THERE’S A KENT-OWENS REPRESENTATIVE NEAR YOU 


BOSTON _ DETROIT LOS ANGELES NEW ORLEANS SEATTLE 
neral Machinery Corp A. C. Haberkorn Mach’y Co. Eccles & Davies Mach’y Co. Oliver H. Van Horn Co., Inc Star Machinery Company 
BUFFALO GRAND RAPIDS a eo ee SORm ST. LOUIS 
Don W. Patterson Joseph Monahan MILWAUKEE re a ee ae Blackman & Nuetzel Mach’y Co 
CH HOUSTON Neff, Kohibusch & Bissell Cal of oe Srl nae Clarke Equipment Company 
“HICAGO $ I : alco Machinery Company : 
f.-Kohibusch & Bissell Oliver H. Van Horn Co.,Inc. ., MINNEAPOLIS PITTSBURGH SYRACUSE | 
The Satterlee Company , ' d }. F. Owens Mach’'y Company 
‘ , rAPRC : Barney Machinery Company 
DALLAS _ ; pacer ag og ee c MOLINE ROCHESTER TORONTO 
lrcon-Huster Mach’y Co. Oatis-Booth Machinery Co. John J. Normoyle Co FE. W. Schiefer Machinery Co. F.F. Barber Mach'y Company 
DAYTON KANSAS CITY MONTREAL SAN FRANCISCO W ALKERVILLE 
siger Mach’y Company Eichman Machinery Co. F. F. Barber Mach’y Co C. F. Bulotti Machinery Co. PF. F. Barber Mach’ y Company 


KENT-OWENS MACHINE CO., TOLEDO, OHIO 
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LOWER COSTS CLAIMED 
FOR COUNTERSINKER 
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Milling Machine Overarm 


a regular milling machine arbor in a 
horizontal mill It is mounted by re 
moving the driving pulley from th 
rear of the horizontal spindle and slip 
ping out the spindle itself by releasing 
two accessible screws Che overarn 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 




















Please send me Bulletin 5A, which gives complete detcils on the 


Bloke Tap Grinder 
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Countersinking Machine 


WHY BUY FORTY TAPS 





LAPPER ADAPTABLE 
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Norton dog «yal Machine 
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SHARPEN THEM ON THE BEARS 


. And that's conservative, because Blake Tap Gri: 
er users report "tap life increased ten times” 
vaged $30,000 worth of taps in one year, on one ma 
chine"... "haven't bought a new tap since we bou 
the Blake’’.. . "Paid for itself in less than 3 month: 
You can reduce tap inventory, you can increase 
life, you can increase accuracy and production by sha 
ening the chamfer on right- or left-hand taps with 2 
4, 5, 6, 8 and 10 flutes on a Blake Tap Grinder. T! 
are two machine sizes which are described fully in 
letin No. 5A. Send for your copy today. 


BLAKE TAP GRINDERS—L & D HIGH SPEED DRILL PRESSES — WALTHAM 


CUTTER SHARPENERS — AMERICAN TOOL HOLDERS—BLACK DIAMOND 
PRECISION DRILL GRINDERS —FILTAIRE PORTABLE DUST COLLECTORS” 
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STEP UP 
vOUR ——— 
VICTORY , AN SY Se 
PACE — =< NS 
PREPARE = ) 
FOR 
PEACETIME 
PRODUCTION 





A 30 YEAR OLD GUN-BORING LATHE !S PRESSURE-CLEANED 


a TURNING A VERTICAL BORING MILL SPINDLE IN REBUILDING 


» 8 


REBUILD 


YOUR MACHINE TOOLS 


Tow! 


in THE 









a recent years, many of your machine tools 
have undergone punishing wear and tear. Operated the 

lock around, often in semi-skilled hands and with a 
minimum of maintenance, they are probably on the 

ragged edge’ Now is the time to return them to peak 
efficiency, stepping up your Victory pace and prepar- 
ing for peacetime manufacture. 

Machine tool reconditioning is a science at Simmons. 
Engineered Rebuilding, the solution to maintenance 
problems, accords each machine the following treat- 
ment: It is completely dismantled to the main castings 
and pressure-cleaned. All worn or broken parts that 
affect the operation of the machine are renewed. Slid- 
ing surfaces are renewed and ground or scraped, as re- 
quired. Worn shafts or bearings are replaced or re-sur- 
faced, as required. It is re-assembled along the lines 
followed by the original manufacturer and tested under 
power before your inspector. 

During the last thirty-five years, Simmons engineers 
and mechanics have dismantled and rebuilt every type 
of machine tool manufactured. The largest and heaviest . 
of equipment can be handled comfortably in our two § io Nt 
spacious, modern plants. That’s why the world’s largest | Bp 
leading industries call Simmons “Rebuilding Head- ; 
quarters’ : 


Consult Hs Joday Withsut Obligation CONVERTED 


TO 13° 6 
SIMMONS MACHINE TOOL CORP. 
1810 North Broadway, Albany 1, N. Y. 


IMMONS 
EN NE ED al on 
tN i 


PLANING LATHE BEDS MAKING FINAL ADJUSTMENTE 
od PLANER CAPACITY DOUBLED... FROM 7° TO 13' 6’ 














————-NEW EQUIPMENT 








eccentric or concentric cylindrical por use as hand tools, in portable electric 
tions at the same time as well as such and pneumatic drills, and in light drill 
sections as the pins of short-throw presses, the cutters will handle all pos- 
cranks on compressor the journals sible diameters from 5%” to 344” on 
and eccentric members of small cam aluminum, Dural, steel, brass, wood, 
shafts Che lapper has a_ capacity plastic, fibreboard, and many other 
from “to 2” on diameters with materials 


» rtive 1 4” , : ' 
length ip to 24 Cutters are adjustable ind can be 


: - 
easily sharpened by any competent me- 
THREE-BLADE ADJUSTABLE (N96) bansaace Phew al may be use 1 with 
ni } aiso lav be user i 
HOLE CUTTER ANNOUNCED Prag ; , P 
lathes and other spindle type ma- 
Said by the manufacturer, The Rob rl , otal 
1 Clark ¢ t 11 , ' chines ie tool consists of a straight 
rt O oO produce ; rate i 
~ 7 ea © accurace, shank on a hexagon body into which 
( 1 Oo th: require no ; 1 1 
Se : on ei eect ire set three high-speed-stee] blades 
Wrinaing re niiny | riling ‘ 1¢ set 1 
a te ag ssn  iga , he 7 it 120° intervals [he company states 
F } diu lle hole ren | ‘rs las ‘ 
ot ree -— t itte i that the balance providk bv the spec- 
peen piaced on the market 1 3-blad ' 1 14 
1) ry 1 witl t oht | k f af v-Olade Cesign makes it possibile to 
i wher With Tale SHnanks LOT ut hol s in curved yr irregular sur 
faces such as pipe rr tubing Che 
hardened and ground pilots on the 
larger sized tools are removable and 
may be replaced with lead drills if de 
sired 























INFORMATION FREE ee — 
W TK i 1! ~ 
For complete information on equip- Lnoctout % ; 
ment listed in this section, list the nasi Baa S 
key number preceding each item and mecnanist 
your name and address on postcard Designe 
coupons—page 163. with ’ 
" rts a 
CLARK ADJUSTABLE STANDARD STOCK BASES (N97) cliak ities 
HOLE CUTTERS AID MOLD MAKERS unit are locatin 
Notable savings in time ind effort tront clamping plate 
ire said to be ettected by use of a new plate I it 
line of standard stock bases for injection pacer 
iolding developed by Detroit Mold Et sprue puller, returt 
Adjustable-Hole Cutter gineering Ci (Continued on page 174 













NEGATIVE RAKE & SPIRAL MILLING CUTTERS — 
FOR MACHINING STEEL AT HIGH SPEEDS 


The O K Tool Co. not only originated Inserted-Blade Milling Cutters but also pioneered 
the successful adaptation of these cutters to negative rake and spiral milling. 


This type of milling, a “shearing” cut from rear to point of blade which leaves a high finish 
on steel, requires extra rugged construction both in cutter 

ah and set-up. Extreme strength and 

me a | rigidity are outstand- 

ing characteristics of 
O K Inserted-Blade 
Milling Cutters, due 
to the very high 
grade material and 
to the effective lock- 
ing mechanisms em- 















In O K Milling Cutters, the blades are separate cutting 
units; the bodies are of drop-forged steel. The blades are 
held securely in mating serrations—always easy to adjust 
or renew. No pins, no set-screws, no wedges. Made in a 
wide variety of styles and sizes for all types of metal cut- 


ting machines. O K Tools Are Available 
for Every Metal Cutting Need 


<GK> S Y S | m M THE O K TOOL CO., SHELTON, CONN. 


OF INSERTED-BLADE METAL CUTTING TOOLS 
SE A TTT 














TP REBUILDING Mug 


GARDNER 
p 4 . 
GRINDERS 


with this . 
_ GARDNER Precision GRINDER 


PROOF? Certainly! Ample 


\ i eEeEEEEEE EEE 


Hy'Sh production—close accur- 
acies—you definitely can get 
BOTH, on such of your parallel- 


surface parts as are adapted to 


Gardner DOUBLE Grinding! 


Several models of Gardner PRE- 
CISION Grinders, in sizes ranging 
from 15" up to 30" wheels, are 
available for dozens of jobs which 
were formerly ground one side at 
a time, on the conventional Sur- 


face Grinder. 


proof, in the form of many actual 
installations, one of which is shown 
here. 


This No. 125-23'' machine grinds 
bearing races, |7/g" x 17/3", AT 
THE RATE OF 30 TO 40 PIECES 
PER MINUTE, using a rotary work 
carrier. Stock removal averages 
.008" to .010" overall, and toler- 
ances of .0003" to .0005" for 
squareness and parallelism, and 


.003" for uniformity, are main- 
tained. 


Investigate the possibilities of this method- 


Ask for data on GARDNER Dowdle GRINDING! 




















SHEARING MACHINE (N98) 
HAS WIDE RANGE 
\ new hearing ma ne, designat 
Di-Acro No ) il incorporating 
ange ind 1 nt »btained 





1 ‘ 
ee ee eee 8 
~ nee 


Metal Shearing Machine 
from nine different previous produ 
models, has been intr 
()’Neil-Irwin Mfg. Ci 


tion duced b 


Feature ot the machine cited by the 
inutacturer are precision adjustment 
tor accurately stopping blade travel 
vermitting a large variety of slitting 
in t ne to ext ‘ e toler 
i 1 tal tr i! le tT 

tripping ill ‘ i la vithi 


in a complete range of sizes 
from 1%" to 6” diameter. 
Available from stock in right 
hand cut with right hand 
spiral, or left hand cut with 


left hand spiral. 


PUTN 


2987 


174 


Charlevoix 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 











ipa the shear t extremely 
narrow widt 1 built-in deliver 
hute to deliver ill 13 iterials, Tavrics 


nd tissues at any eed within the 


ibility of the Operator t feed the shear 
ind full adjustment tolerances o1 
both shear blades as well as control of 
ingularity of pitch which can be varie 
is desired for shearing all tvpes of ma 
terials 
CARBIDE-TIPPED SHELL (N99) 
END MILLS AVAILABLE 

Super Tool Co. announces a com 
plete line of carbide-tipped shell end 
mills and face mills in all standard 
1IZCs 

According to the company, the mills 


basis 


are produced on a yrroduction 





Carbide-Tipped Mills 








NEW ROTARY BROACH 
MAKES CIRCULAR CUT 
A new *¢ ’ 


~~ 





New Broaching Tool 


tool 1s in ettect 
it cuts al 


knife-like action, tl 


steel wo 

company tates turt 

the cutting 1 

circle, there is no tenden 
mt 


(Continued on page 17¢ 
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SHELL END MILLS 


Are Now Siaadaid Putnam 


Tools 


A new addition to the line of standard Putnam 


Hi-Speed cutting tools! Correctly designed and 
a ‘ 


made of the finest high speed steels, these heavy 


duty shell end mills offer the same fast-cutting, 


long-lasting qualities typical of all Putnam tools. 


They are carried in stock— 
immediately available to in- 
crease the efficiency of your 
Let us 


milling operations. 


send you full information. 


OUR CATALOG IS 
OUR STOCK LIST 





AM TOOL 


Lea nite . 





ORO) i.e 


Detroit 7, Michigan 
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ONE PIECE 
E.ECTRIC STEEL 
C4STING 








REACTION TO CLAMPING FORCE 
TENDING TO SPREAD CHUCK BODY 
RESISTED BY ONE PIECE STEEL 
BODY, UNINTERRUPTED SIDE WALL 
AND RADIAL RIBS (@_ 
TANGENTIAL DRIVING 
FORCE TRANSMITTED 
TO JAWS THRU SOLID 
STEEL BODY. (e)-— 


STRESS DUE TO ATTACHMENT 
SOLTS DIRECT ON MOUNTING (@ 
FLANGE OF SPINDLE — NO INTER. 
MEDIATE PIECES. 








@ The sectional view above shows the driving and 
yripping forces set up in a chuck body, and the 
anner in which the “Logan” one-piece body is 
Jesigned to withstand these forces without deflec- 
tions or misalignment, “‘Logan'’ Chucks are built 
hroughout with extra factors of strength and dura- 
lity to deliver accurate, dependable and efficient 


ervice year after year. 


FOR AIR 
OR HYDRAULIC 
OPERATION 





“LOGAN” JAW 
OPERATING LEVERS 


@ Built of chrome nickel steel, 
drop forged and heat treated. 
Designed to deliver maximum 


jaw pressures. 











MAXIMUM JAW PRESSURE 
AND LASTING CHUCKING ACCURACY 


“Logan” American Standard Chuck bodies are one-piece electric 
steel castings, cored for light weight and correct balance. Radial re- 
inforcing ribs at all stress points provide an ample margin of strength 
and rigidity. This compact body design reduces spindle overhang and 
thereby lessens vibration and strain on the machine spindle. Special 
heat treated steels are used in all working parts. All bearing surfaces 
are precision ground to insure maximum operating efficiency. All oper- 
ating parts are protected by positive pressure lubrication. 

“Logan” manufactures a complete line of standard and special types 
of chucks and work-holding devices; also the actuating and control 
equipment for air or hydraulic operation. Write for Catalog 70, Sec. 1. 


‘So LOGANSPORT MACHINE COMPANY, INC. 


902 Payson Road, Logansport, Indiana 


“LOGAN Cécawd: 


~ 


‘ 


HUCKS x CYLINDERS *, VALVES: = PRESSES « SURE FLOW COOLANT PUMPS 
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to 30 t re they weal INFORMATION FREE 
: iene ; ape eppeintaaprel a For complete information on equip- 
Mma e ust i machine ment listed in this section, list the 
ylace of a amer The tools key number preceding each item and 
vila ght shanks onl) your name and address on postcard 
atin end trae coupons—page 163 
| hths Larger 
led on spec 
ial order According to the company, no at 
tention is required after the tools ar: 
TORQUE TOOLS DESIGNED (P2) ynce set to torque desired, they do not 
FOR PRODUCTION WORK require lubrication and are unaffected 
“1M erman Products Engineering by oil or greas¢ Che tools are es 
is introduced a line of torque tools pecially desirable tapping, as they 
ped tor continuou use In pro- can be adjusted t slip at slightl 
nm al issemb nes for servi more than the torque required for tap 
vor} ping but considerably less than that 
required to break the tap 
Che mpany states that the use oft 
its torque wre! make it imposs! 
ble to over tig! ten a bolt or screw be wit] 
cause when the torque at which the diatr 
tool is set is reached, additional turn 
ing of the t vill not tighten the 
bolts any further Screwdrivers have 
interchangeable it any 


crew 


WwW. ( 





FACE MILLING CUTTER (P3) that : 
TAKES HEAVY CUT portable 
Lovejoy Tool C in has designed Dy inex 
1 new heavy-duty milling cutter 
incorporating blades | diameter and \ 
capable of taking cuts up to 4” 
Designated as Type “H’”, the mill 1 
furnished in diameters 6” to 8” in« 
ve for shell-end arbor yunting, al 
liameters 9” and larger for spindl 
Torque Tools mounting. The cutter ire availabl 





Send for Valuable Booklet 


Forgings For All Industries 
Rough Turned or Finished Complete 


Composite Die 
Sections 


Extrusion Tools 
Crankshaft Forgings 


Gear Forgings 
Die Casting Dies 


Rings, Discs, Blocks, 
Shafts, Hubs, Bars, 
and Special Shapes. 
Tool Steel Forgings 


S.A.E. and N.E. 
SPECIFICATIONS 


Stainless & 
Copper Forgings 


ACID ETCHING STAMPS 


Four to five times as many im- 
pressions as ordinary rubber 
or other synthetic stamps, is 
quite impressive among in- 
spectors in industrial plants, 
who use Matthews ‘“S-22” 
Stamps for marking parts by 
means of acid etching. May 
we send you full information 
and prices? Ifso... 


May we Serve You? Write for Bulletin” S” Today! 


AJAX STEEL & FORGE Co. 


DETROIT, MICHIGAN 





3945S Forbes Street 


Cleveland Detroit 


205 ADAIR STREET 
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Lovejoy Milling Curt 


PORTABLE TESTER CHECKS P4 
VARIETY OF SPECIMENS 


(Continued on page 






Pittsburgh 13 Pa. 


Branch Plants 
New York, Boston, Chicago, Philadelphia, Newark, Syracuse 
District Sales Offices 


Hartford Birmingham 
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better LongerLife Jools 


WITH MEEHANITE 


ES, cutting cools are weapons, Coo 

so treat ‘em right. If they can perform 
better and longer, then America’s machines 
can deliver on time the goods that war's 


climax demands 


Cutting tools caw perform better and last 
- longer—even in the hands of less experienced 
workers—when they are Cooper-Bessemer 
made of Meehanite, tipped with cemented 
carbide. Meehanite tool shanks, forming 
tools, milling cutters and many special pur 
pose tools $ive you numerous unique 
advantages — greater vibration damping ca 


pacity, less loading in operation, easier and 


less machining before tipping, and lower cost 


Hundreds of shops are using these Cooper 
Bessemer tools today. They are available 
promptly, ideal for any plant equipped to tip 


its own tools. 


Samples furnished upon request, so you can 
judge their value by performance in your 


own plant. Ask also for our Bulletin 53-T-2 


Cooper-Bessemer 


CORPORATION 


DEPT. E.. MOUNT VERNON, OHIO 
PES an /REAT EM RIGHT/ 
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FREE 
CATALOG 
SENT ON 
REQUEST 


Says a representative 
tool maker about his 


“AMERICAN SWISS" Swiss-Pattern Files: 


... save 30% on file costs” 


This statement is particularly definite, because 
it was made after the manufacturer had been 
using ‘American Swiss" Files constantly for 12 
years. 


These precision tools produce impressive savings 
in filing operations because of the way they are 
made. All''American Swiss'' Swiss-Pattern Files 
are of the highest grade file steel—not tool 
steel. They are formed closely to size—with 
tolerance of =.002 - in. in some shapes; and are 
heat treated with automatic control and regula- 
tion to within =5°F. in order to assure uniform 
hardness. There are no "second quality’ Amer- 
ican-Swiss files ... every one you buy is guaran- 
teed to be perfect i in every respect. 


The large ‘American Swiss" line of more than 
3000 different shapes, cuts and sizes assures an 
exactly suitable selection for every precision 
and intricate filing job . . . our distributor will be 
glad to supply you. 


American Swiss File & Tool Co., Elizabeth, N. J. 


NAME 


Cmerican Swiss ss 


~ 
~ 
@o 
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NFORMATION FR 


For complete information on 
ment listed in this section 

key number preceding each ite 
your name and address on 





MIDGET SNAP GAGES 
CHECK SMALL PARTS 





Scherr Midget Gages 


NEW HOIST ADAPTABLE 
TO VARIOUS MOUNTINGS 


SWISS PATTERN FILES at 





inued on page 
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Out of VITAL PRODUCTION PROBLEMS 


CAME THIS NEW IMPROVED 


PATENTED DUAL-SPIRAL 


EXPANSION REAMER 


It took this Hi-Speed Steel Expansion Reamer to break 
the bottleneck on tailfork production in a Mosquito 
bomber plant, and to ream accurate smooth 
holes on grooved surfaces in an automatic 
rifle factory. Other reamers didn't do 
these jobs — satisfactorily. Two blade 
segments spiral in a direction op- 

posite to that of the third and 


shear a mirror-smooth finish on 


any machinable metal o 


“\ plastic. Reams accurately 
rapidly — easily. 


; x The Star on 

5, : Lempco's ‘‘E"' 

at ’ Flag is for Con- 
Eliminates Costly Wear on Plug Gauges Ss, tinued Out- 
caused by Abrasive Left in Honed Holes. ’ tending Pre 


Adjustable for Size 
Instantaneously on the Job! 


* Makes Clean Holes. 


Removable Blades are Easy to Resharpen. 
Extension Pilots for Alignment Jobs. 
.050" to .080"' Straight Line Expansion* 
Reams Smoothly over Keyways and Split Bush- 
ings. 

under 11/16" s ightly less 


WRITE FOR CATALOG 


‘ \ 
\ . 
\ 
: _ . 
\ 2 7. \ - = Se —_ " —— ~ 


5761 DUNHAMRD. ° BEDFORD, OHIO, U.S. A. 
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LET US CUSTOM-TAILOR 
your 

KENNAMETAL-TIPPED 

TOOLS 


FOR SPECIAL PURPOSES 





Electric Chain Ho 


sd) 


ip 
y 


/ 
= 


..and you'll be sure of a perfect fit 







Fitting a carbide tool to the work is a job for specialists — and wit 


the skill with which the tool is ground is directly reflected 








K in increased production. Kennametal standard tools will NFORMATION FR 
= + 
A handle the majority of usual metal-cutting jobs, but even if For complete information on « 
wes ment listed in this section ; 
i iw " their number were multiplied by ten, there still wouldn't be ioe Bhan ns caceniinn pe . 
\ ees a sufficient variety. For the tool must be fitted to the work, your name and address on post 
coupons—page 163 
not the work to the tool. 








- -s 
Our personnel is trained in the art of properly grinding 


AIR GAGE PROVIDES 
Kennametal-tipped tools. A modified standard tool design 


CONTINUOUS INSPECTION 


com produced by us gives the same high performance as a | L ne 
\ standard tool. There are no thinned-out carbide tip dimen- lots 
ve sions caused by cutting to required angles. There are no 1 
; t minute accordion cracks resulting from excessive heat gener- 


ated by “bearing down” to hasten the grinding process 


When we supply the complete tool a simple modification 


= often will cost less than the abrasive wheel alone that would 


— >. be used up in modifying a standard tool. Even the more 

f a complicated modifications can be produced by us more 
.* cheaply, for a revision that requires hours of grinding in _ 

f S your shop, takes only minutes in ours. When you need { " 
ee modified standards call on our nearest Field Engineer I 

— Or... send us drawing, sketch or blue print with angles . 

aot. and sizes shown. Specify grade of Kennametal or describe 


Write for a copy of it today 


ee work. For complete instructions see our new Tool Manual. 


NAMETAL 


SSR ne SUPER R CEMENTED CARBIDES 
— 


KENNAMETAL Pac . 600 LLOYD AVE., LATROBE, PA. New Air Gags 
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SNYDER KNOWS HOW 


This special-purpose auto- 
matic cycle machine, designed 
ind built by Snyder, mills 
three pairs of slots, each slot 
connecting two holes, in a 
gear flange. 


Two-spindle head with ball- 
bearing mounted spindles ad- 
vances rapidly toward work 
which reciprocates slowly 
through an arc the length of 
the slot. Hydraulic feed moves 
the tools into the work in 
small steps of .010” to .060” 
per reciprocation of the part 
As each pair of slots is cut, 
tools retract rapidly, hydraulic 
feed is automatically reset and 
the fixture is indexed 60 de- 
grees, bringing the flange into 
position for the next cycle 
Index drive is through splined 
haft and worm wheel. Recip 
rocation of main table is 
through rack and pinion by 


means of hydraulic cylinder 


piungers 


is the time to talk to SNYDER about ways 
and means to control PRODUCTION COSTS! 


Figures on post-war price tags will be 
decided by figures on post-war pro- 
duction cost sheets—which in turn 
will be governed by the efficiency of 
production machines and of the work- 
ers who operate them. 


The special-purpose machine offers 
positive and reliable means for con- 
trolling the various processing factors 

speed, accuracy, finish, etc. — which 
govern cost. Designed to perform one 
or a series of operations which may 
be simple or complex, it operates 
upon an automatic time cycle, pre- 
determined by your production ob 
jectives. Time is controlled. 


Tolerances and finish likewise are 
predetermined and are maintained 
uniformly and automatically, mini- 
mizing the ratio of rejects and scrap. 
Quality is controlled. 


Automatic operation, by reducing the 
factor of human skill prevents exces 
sive tool cost. It also increases the 
safety factor. 

Because of these advantages, the 
special-purpose machine will be 
major factor in deciding the figures 
to be written upon post-war price tags 


The time to plan your machines for 
post-war production is NOW—-whil 
there is time to design and build them 


0 Years of Successful Co-operation with Leading American Industries 


UNE, 1944 


BEFORE they are actually needed. 
Designed now, they can be built as 
soon as present restrictions are lifted, 
installed in your production line, 
ready to go when materials are made 
available. 

By reason of its 20 years experience 
in designing and building special- 
purpose machines, the Snyder organi- 
zation is particularly well qualified 
to help with your production prob- 
lems—and is ready to consult with 
you on the initial steps NOW. We 
invite you to write in full confidence. 
Snyder Tool & Engineering Company, 
3400 E. Lafayette Ave., Detroit 7, 
Michigan. 


PLAN Your PRODUCTION 


when you 
PLAN Your PRODUCT 


SNYDER 


DESIGNERS AND BUILDERS .OF 
SPECIAL-PURPOSE MACHINES 
FOR HIGH PRODUCTION 
AT LOW UNIT COST 























SCREW MACHINE CAMS 
for 


B & S MACHINES 


Cams cut to your layout shipped with- 
in 2 to 3 days. 


Set of 3 No. 00 Cams including 
blanks, cutting, heat treating — $6.20 
complete. Other sizes in proportion. 


GEORGE L. DETTERBECK CO. 
1871 CLYBOURN AVENUE 


CHICAGO, ILL. 

















WILLEY'S Diamond Tools are back again. 
’ There's a complete line, with many new 

« WiLLEy , mprovements 
WILLEY'S method permits the complete 
use of the diamond, or resetting if pre- 


ferred, because the WILLEY'S Metal used 
for anchoring has machinable properties. 


winters Setting diamonds in WILLEY’S Metal so 
greatly prolongs their life that small 
diamonds will now dress a wheel that 


formerly required large, expensive stones 


WRITE FOR CATALOG 41 


Gives complete information and prices of WILLEY'S 


Diamond Tools and mechanical dressers. Write today. 








WILLEY’S CARBIDE TOOL CO. 


342 W. Vernor Highway Detroit |, Michigan 
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THE HARTFORD 
V-BLOCK FIXTURE 


A NEW 
ADAPTATION’ 
OF AN OLI 
PRINCIPLE 





Illustration above shows a typical setup involvin 
irregular casting bored on a milling machine 
first hole is bored in the casting, then other h 
are bored parallel to and in accurate relations! 
to the casting. 


The Hartford V-Block Fixture provides a rapid a 

curate method of setting up work for milling, drillir 

boring, and inspection and for locating and holdir 
irregular shapes. Its ability to simplify and spe: 
up the toughest setups makes it a worthwhile inves' 
ment for any machine shop. 


WRITE FOR LITERATURE 





THE HARTFORD SPECIAL MACHINERY CO. 
HARTFORD, CONN. 


THE UTILITY SLEEVE 


Removable Taper Shank 


TOOL DRIVER 
















CUTS SMALL 
TOOL COSTS 
SIMPLE, 
POWERFUL, 
POSITIVE, For: 
ACCURATE, TAPS 
DRILLS 
REAMERS 
END MILLS 
COUNTERSINKS 
CENTER DRILLS 
COUNTERBORES 


WOODRUFF CUTTERS 
TAPER PIN REAMERS, ETC 


THE J. G. SLERCER COMPANY 


DETROIT - - MICHIGAN 
THE TOOL ENGINEER 








IMMEDIATE DELIVERY 


AUTOMATICS 


Mode G > spcie M.C 


GEAR MACHINERY 
man Ne 2 Hobbers 
spers, No. 6 & No. 7H 


GRINDERS 
iN 6A R.S. with 30 x 
30 H.P. A.C. Motor 
x 18 & 10 x 36"' Landis Plair 
Norton Plain, M.D. type B8 
& Perks, 10°' x 30°° Universa 


LATHES 
60" x 17" with Riser Blocks 


& Swasey Turret No. 24 & 6, M.D 


MILLING MACHINES 
Vertical No. 3, 5B & 6—M.D 
Vertical, Model SD, 40°’ Rotary Table 


USED & REBUILT 


MACHINE TOOLS POWER PRESSES | 


at 
546 Second Ave. oe Detroit 26, Mich 


DOWEL PINS 


All Die Makers’ 


Supplies 


Danly Precision 
Dowel Pins 








Danly 
Commercial 
Sets 


Danly 
Special Sets 


DANLY MACHINE SPECIALTIES, INC. 
2100 S$. 52nd Avenve, Chicago, i. 


MILWAUKEE ¢ LONG ISLAND CITY,N. Y. 
DAYTON © DETROIT ©* ROCHESTER 
CLEVELAND © PHILADELPHIA 
Ducommun Metals & Supply Co 
Los Angeles © San Francisco 


DANLY 


PRECISION DIE 
us SETS 


JUNE, 1944 











t also available 
Precision-machined parts 


ineé 








Wilw-resistiog AMPCO METAL is available 


in all its forms from one completely equipped, 
dependable source 


Let an Ampco Field 
Engineer give you the 
benefit of Ampco’s 30 
years of specialization 
in aluminum bronzes 


Coated Welding Electrodes 


pra metcais 


er explain how 
ts that last sever 
ordinary bronze 
mers that extra 
t means genuine one 
lrite for bulletin: [ 

; 

| 

| 

| 

| 

| 

| 

| 

| 


TEAR OUT AND MAIL TODAY 


The Metal without an Equal 


























IM 

REID Hand Feed 

Surface Grinder 
No. 2C 


Equipped with 
Motorized 
Spindle 
















Send for 
Descriptive 


Literature 
EXCELLENT 
DELIVERIES 


A Proven 

Product for Over 
a Quarter Century 
with Thousands 

in Use Daily 


Our dealers will heip you 
fill out necessary priority 
forms. Write us today 
for your nearest dealer's 
name and address 


























Exclusive Selling Agents 


H. LEACH MACHINERY CO. 


PROVIDENCE, R..1. 


387 CHARLES ST. 
Agents in all Principal Cities Throughout the World 


, MACHINE TOOL 
Golly: é¢ APPLICATIONS 





LOGANSPORT | MACHINE, -INCORPORATED 
902 PAYSON ROA ANSPORT, INDIANA 
Manufacturers of Air & Hydraulic Devices, Chocks, ye Valves, Presses, Accessories 
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These new high production precision fixtures ops 
vistas in the field of second operation work. The 
will meet the most rigid requirements; their fast a 
nothing to be desired; their compactness does n 
fractional inch. They will hold a 1” bar so firmly tha 
man cannot turn it with a 12” pipe wrench, yet in 
with a suitable pressure reducer they will gently 
most delicate of precision parts as low as 1/16 
Automatic ejection of finished work. Write for new | 


Power Catalog. 
MEAD 
SPECIALTIES 
ore 


15 $°O. MARKET STREE 
Dept. 64-TE — CHICAGO 6 A 





Distinet Advantages for You 


—with Permanent Magnet Type Chucks 


No Wires... 
No Heating... \ 


No Operating Costs... 


Brown & Sharpe Mfg. Co. 
Providence 1, R.1., U. S. A. 


For sale only in the United States 
of America and its Territories and 
in Conoda 


TOES 
eS 












ROTARY 
MODEL 


RECTANGULAR MODELS 


*214" x 5” 8” x 24" 
, se Want 
. wae 


“Differs from illustration 


BROWN & STG: 


MAGNETIC CHUCKS 


PERMANENT MAGNET TYPE 
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4S 
14 DIAL FACES 


Ames Dial Indicators have small and 
accurately made gear trains for indi- 
cating size variations as fine as 
.0001’’. These highly sensitive gear 
trains are protected from damaging 
shocks by a simple shock-absorber 
which does not change their action 
or appearance. 


Get acquainted with these popular 
shockless Indicators by ordering 
them with any dial numbering 
desired. 

Complete catalog on request. 


B.C. AMES CO. 


WALTHAM MAS S.. U.S.A. 


JUNE, 1944 


%& Learn What 


WET-BELT 
SURFACING 
can do for YOU... 








* More and more ap- 

plications are being found 
every ra for this advanced machining method 
that works an entire area at once, that produces 
final finish while taking the cut, that eliminates 
heat, dust, distortion, discoloring, fracturing. Wet- 
Belt surfacing is amazingly fast—5 to 25 times 
faster than previous methods. It is simpler—often 
eliminates need for jigs, as well as set-up and 
lock-up time. It is so accurate that tolerances of 
0005" can be held when desired. It enables inex- 
perienced workers to get increased production 
and superior finish. It can handle many opera- 
tions now performed on grinders, millers, shapers, 
planers. It supplements other machines to step up 
production, reduce costs, and improve results. 
The Porter-Cable Wet-Belt Surfacer has been o revelat 


many shops Learn rr e ab t it send f r new ¢t klet 


allt hagie = ~ ills ind mail 


PORTER-CABL COMPANY 


Porter-Cable Machine Co 
1610-6 North Salina St., Syracuse, New York 














> NEW 


OF INTEREST 


(1035) Steel Specifications 


Containing information on how to 
tee n well-known 
P cos 
citication or wheel and 
! nting plate na bee compiled b 
Waltham Grinding Whe Co It is 
esigned to be helpful t I f plate 
I ted A eel c . i I ircl is 
tock cont: ion « 
partments. A list | size 
raight wheels mi ly used 
pening carbide utting tools also 


1 1 
i ullable 


(1036) Welding 


General Electric ( u d inew 

illetin entitled \lternating-Current 

Arc Weldet It ntait numerous 

rience reports tror rge users ot 

welding in mat itferent industries, 

i iscussion f llet welding 

hnique, a description of all GE a-c 

' velder T T I il u 1 it I a { 
letail 1 many GI trodes 


ILiectre 1¢ ( i 
available i bulletin I tronic mot 
ves [t contains a te descry 
ion of the equipment 1 rv the ! 
nd outlis tab] lications 





LITERATURE - 


1E BRAMSON PUBLISHING COMPANY 


10 PRODUCTION EXECUTIVE 








INFORMATION FREE 














To receive the booklets listed in this intormat ng 
section, list the key number found on pecial ay tior1 
the heading of the desired literature 
Seite conn sees | (1041) Thread Grinding 
(1038) Drilling : 
Entitled |? assport to Progress, a ' 
new bulletin has been issued by Hos nd 
Mtg. Co. It contains illustrations and 
descriptions of the company’s complet: 
line of multiple drilling heads and (1042) Ratchet Wrench 
hows typical applications of each Designate Bulletin M 
(1039) Gages ; : : 
Fonda Gage Company announces a 
new bulletin entitled “Precision in Mil a ; 
lionths It describes the company’s . Th, ; 
new Ultra- Finis] processing method . Ws 
or obtaining high accuracy finish on a PO, 
gage blocks Als it contains a list of ee 
the company’s complete standard line ; 
f gage blocks, i ding metri sets. sin 
(1040) Tapping 
Detroit Tap & Tool Company has (1043) Diamond Tools 
just 1ssued a six-page fc color folder Consoldat 
designated as Bulletin LTM. 44. It cor ; | 
tains a detailed descri tion of the cor . 
} 


aany’s light duty tapping machine, a (Continued on page 188 











No. 8099-RA-3 





For on-off and exhaust service for air, oil, or water up to 20C 


Ibs. pressure. Valve is actuated by hardened contacting cam 
Short travel, balanced action, no metal-to-metal wear. Easy 
to mount and operate. Ideal for single-acting cylinder con 
trol; suitable for pilot valves to diaphragm tops, safety inte 

lock control, or any type of mechanical operation. This valve 
is also available with cam, equipped with hardened roller 





WRITE FOR THIS BOOK 


128 pages of illustrations, diagrams and 
engineering data, and information on pre: 


sure control. 














a 

There's a contre ; 
valve to meet , 
every problem in G 
the 9.A.W. line : 


1868 E. a, STREET - 


SALEM, OHIO yr 
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Now is the time to think 
about Molybdenum... 


With both molybdenum and tungsten again avail- 
able for use in high speed steel, consideration of 
their comparative performance is timely. 

Before the war, a careful recording of com- 
parative tests converted many users and tool 
makers to molybdenum high speed steel. During 
the tungsten shortage, when use of a high per- 
centage of molybdenum types became mandatory, 
most users could not watch the performance of 


their tools carefully enough to draw conclusions 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


UNE, 1944 


on their respective merits. 

Reports from large tool producers and users 
confirm that molybdenum high speed steels, when 
properly heat treated, perform at least as well 
under different kinds of shop conditions as the 
tungsten types which they replace. 

Given equal performance on any particular type 
of work, an investigation of the saving in machin- 
ing cost effected by molybdenum steels will prove 


well worth while. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUMs “CALCIUM MOLYBDATE” 


z 


Company 
York City 
ry ro” | 


% 


ae J 














LITERATURE 





containing general information and in- 
structions tor use of diamond tools It 
also contains a complete listing of the 
company’s line of standard tools 


(1044) Inspection 

George Scherr Co. has issued a new 
bulletin dealing with its Spencer bin- 
ocular microscope for finish control. It 
discusses contro] of surface finish and 
lists features of construction, together 
with a table of specifications. 
(1045) Taps 

A new hand book designed as a prac 
tical guide for workmen using all types 
of taps, has been published by Thread 
well Tap & Die Co. It contains con 
siderable valuable information both for 
the novice and the experienced work 
man. Typical of subjects discussed 
are, kinds of taps, correct fit, number 
of flutes, selecting the right tap for a 
particular job, tap drill sizes, cutting 
speeds,’ sharpening, and causes and 
cures of various tapping difficulties 


(1046) Collets 

Hardinge Brothers, Inc. have issued 
a new bulletin illustrating and describ- 
ing their style “S” Sure-Grip master 
collets and pads. It contains illustra- 
tions and information dealing with fea- 
tures of the collet, and also includes a 
list of specifications 


(1047) Machining Accessories 

The Ready Tool Co. has issued a new 
catalog, designated as No. 44, dealing 
with ball bearing centers, high-speed 





























Precision 


WELDIN 
EMPLOYS 


This fixture, developed at the Wenthe-Davidson 
Co., Milwaukee, holds split-ring tubing in posi- 
tion on a cylindrical mandrel while the seam 
is welded within a tolerance of .003”. Six small 
NOPAK Cylinders, arranged in a circle, actuate 
lever-clamps which apply equal pressure over 
the exterior surface of the tubing. The large 
cylinder operates push rods which eject the 


finished tube from the mandrel. 


One NOPAK 4-Way Valve controls the 6 small 
cylinders; another controls the large ejector 
cylinder. This fixture is designed to operate 
on air or fluid power, at will. A self-contained 
electrically driven unit quickly generates hy- 
draulic power if air is not available. 


For further particulars on this unique example of 
skillful tool engineering, write for illustrated bulletin. 


GALLAND-HENNING MFG. CO., 2757 S$. 3ist St. 





INFORMATION FREE 


To receive the booklets listed in this 
section, list the key number found on 
the headin, of the desired literature 
and your name and address on the 
postcard coupons—page 163. 











. \ 7 NOPAK CYLINDERS 
FIXTURE | 2MOPAK VALVES = - 


, Milwaukee 7, Wis. 


centers, tool holders, 
and boring bars. It contains complete 
specifications, descriptions illustra- 
tions, and prices, 


grinding dogs, 


(1048) Abrasives 

The Sterling Grinding Wheel D1- 
vision announces a new folder describ- 
ing its mounted wheels and mounted 
points with detachable spindles. It 
illustrates the company’s wide variety 
of wheels and shapes for grinding in 
inaccessible places and hard to get at 
locations. Complete specifications and 
prices are included. 


(1049) Surface Measurement 
Physicists Research Company has 
just released its second edition of Prac- 
tical Surface Roughness Measurement 
Che completely revised booklet con 
tains information on surface roughness 
and its measurement, and describes the 
complete line of Profilometer rough- 
ness-gaging equipment. It lists com- 
plete specifications and prices on all 
Profilometer units and accessories 


(1050) Cutting Tools 

Wendt-Sonis Company has published 
a new catalog, designated as their No 
144, listing tools specially designed for 


OPERATES 
ON AIR OR 
FLUID 





carbide tipped onstructi 

log also lists redesigne 

ind engineering d 

(1051) ae Tools M 
Cleveland Twist Dri 

issued three new 

lications cover the cor 

Molybdet um-lungeste 

steel, carbide utting 


| 


cutting tools 


(1052) Cutting Tools 
Haynes Stellite ¢ 

vised pamp! let dealing wit 

Metal Cutting Tools It 

tormation 

tools in addition to comp! 


on sizes and pri 


standard square, rectangul 
ped tools It also conta 
tion on standard milling 
too! holders and adapt 


wear strips. 


(1053) Tool Repair 
Handy & Harman has 

bulletin 

Broken Cutting Tools wit 

The booklet is a treatis¢ 

yf repairing broken tools. It 

detail the Easv-Flo brading 

for repairing broken broac! ‘ J 

cutters, saws, or other uttit : 


econ mic ally 


entitled How 


a. 


(1054) Precision Measurement 
Written for inspectors 
plant engineers, and others dealit 
precision measurement, a new 
(Continued on page 190) 
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More MASONITE* DIE STOCK 
MC‘ ANS LESS WEIGHT, TIME AND COST 


A great de: 


a piane at 


Waren you use Masonite Die Stock in assembly fix 
tures, you win three different ways. You save weight 
fime—costs 
This amazing semi-plastic material is only one 
sixth the weight of steel. Yet it acts like metal in that 
helps solve problems relating to dimensional stabil- 
, rigidity, torque and deflection. 
You save time and money with Masonite Die Stock 
cause this material, thickness for thickness, is a 
iction of the cost of metals— because of the speed 
th which it can be worked with either metal-cutting 
s or with high-speed pattern shop equipment 


. 


TR E-MARK RE PAT PYR 


# | ie 
MAS its 


E STOCK 


JNE, 1944 


Name and firm 


wee 


Address 





City 


€ 


al of Masonite Die Stock is used in this jié for assembling the nose cowl of 
b 


urchild Aircraft, Division of Fairchild } ine 


Airplane ( orporation, 


Today, you find this modern die stock widely used 
country. And it has 
also become a prime favorite of other fabricators of thin 
gauge metals who want to do a faster, better job at 


less cost. 


in aircraft plants throughout the 


Masonite Die Stock is available in 


\4 to 2 inches... 


thicknesses of 
. in sizes of 48 x 72 inches and 48 x 144 
inches. Whether you want to reduce the size of steel 
members in assembly 
concerned with some 


fixtures—or whether you are 
of the other uses of Masonite 
Die Stock— get acquainted with this remarkable 
material at once. Simply fill out and mail the coupon. 


944. s 


@eeevw@eeoeveeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeee 


MASONITE CORPORATION 


Please send me illustrative literature and complete information at 


Dept. TE-6, 111 W. Washington St., Chicago 2, IIlinois 


Ma 
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booklet. entitled How To Measure in 
Micro Inches, ha ee! ied by Cor INFORMATION FREE 

















tinenta Machine Protuse To receive the booklets listed in this 
strated. it escribe the us tf gage section, list the key number found on 
ch ernier vat , mastet the heading of the desired literature ’ re . . 
and your name and address on the : 
, Is10! postcard coupons—page 163. : I 
isa ud 
t il i ing t 
ensiol i new tolder 1 t lot gage 1 
cte ) temperatu iteria folder list idvantage il pecial a 
plications of the gage ind illustrate 
(1055) Plating the various models i 2 
United Chromiu ly ha issued N BOO / 
new bulletin dealing th its alkaline (1059) Cutting Tools E W K 
pper plating proc In addition to Cogsdill Twist Drill Co., has issued - 
Immmarizing characteristic of the a new catalog, designated as No. 10, 
roce it also list i plating speed listing its complete line of twist drills, The Oxy-Acetylene Har 
table center drills, reamer sunterbores nae \ 
ind miscellaneous tools Che cataloy ast 
(1056) Thread Grinding also contains discussions on bearing \Writt c 
Dalzen Tool & Mfc. Co : aval izing tools, Aeromatic drives, cutters tior f ! 
le a four-page folder dealing with its ind pilots, and includes section dealing 00k 
Chymotrol equipped read grinders with various mechanical data such as the fu 
n addition to a complete ‘description lrill point grinding, twist drill failures, 
f the grinder and electronic control, peeds and feeds for twist drills, table vit 
contains a complete list of specifica of tapers, tap drill sizes, decimal equi rincly 
ons On size, capacit yperation, lubri valents, and weights of steel volved 
cation, and coolant skilled welder 
(1060) Metal Fasteners Che bo 
(1057) Chucking Che American Institute of Bolt, lo-it | 
Rockford Magnet Products Co., Nut, and Rivet Manufacturers, has re is how 
has available a new catalog dealing leased the first issue of its new publi xy-acetyle 
with its magnetic chuck It contains cation, entitled Fasteners. The publi- using tlame 
illustrated description of holding cation is intended to disseminate in metals 
methods, operating instructions, vari- formation on. the Institute’s broad usual met 
us applications, and general specifi- service to users of fasteners \ num ing; bronze-surta 
cations ber of subjects never before investi- flame-! ening 
gated have been selected and the first how t test 
(1058) Gages project is already under way at North welding pt 
The Pipe Machinery Co., has issued western University izing al 














THE 
IMPROVED 


NIELSEN 
LIVE 
with this type CENTERS 


Load capacity 


COOLANT PUMP | 200 to. 40,000 Ibs. 
| 









at 100 rpm 


Have adjustment 
to take up wear 
and 


preload bearings 





Suited for today's high-speed pro- 
duction, Gusher Coolant Pumps help 
you to meet the most urgent pro- 
duction schedules. Simple in design, 

















trouble-free, efficient, dependable. e 
Our line includes immersed types, | 
tank units, flange-mounted types; | Standard Morse 
also plain-shaft and belt-driven | Taper No. 2 to 6 
types. From a dribble to 200 g.p.m. | in stock 
—1/10 to 2 H.P. 
* 
Write for complete new catalog in- | WRITE FOR 
See Section & of New dexed for quick reference. CATALOG 
Catalog | 
Gusher Pumps Patent- ; 
ed and Patents Pend- Internal discharge through center 
ing of intake eliminates piping. N | E L a t N 





THE RUTHMAN MACHINERY CO. INCORPORATED 


1815 READING ROAD CINCINNATI 2, OHIO | LAWTON °° MICH. 
The "‘Gusher'’ — A Modern Pump for Modern Machine Tools 
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WHAT DO You PAY FOR 
IN CARBIDE TOOLS / 


Carbide tipped cutting tools have done such a phenom- 
enal job in increasing production, cutting costs and 
improving quality that it is easy to overlook some 


fundamentals when we talk about carbides. 


For example, tool cost per piece with carbides depends 
even more on the know-how of tool design, grade 
selection, precision, manufacture, and application than 


it did with high speed steel tools. 


To meet mass tooling requirements for war, everybody 
in the carbide industry—including ourselves—has been 
producing so-called “standard”’ tools. Even in peace- 
time, of course, there will be a place for such tools, but 
we also know that when COST PER PIECE is an im- 
portant consideration, the lowest priced tool is not 


necessarily the best. 


We at T.C.T. have been producing carbide cutting 
tools since they were first introduced in the United 
States. We know from experience that T.C. tipped 
tools, tailored for a specific job more than pay for their 
initial cost. It is well at this time not to lose sight of 
this fact, when most of us have become accustomed 


to ordering standards to obtain something in a hurry. 


TUNGSTEN caRBtog/f001 ‘ 
a Joy Road, Detroit 6, Michigan ed 
a 


JNE, 1944 


























PRECISION THREAD MILLER 


FULL AUTOMATIC CONTROL 





INTERNAL OR EXTERNAL RIGHT OR LEFT — UP TO 7 INCH DIAMETERS 
COMPLETE MOTOR EQUIPMENT — FIXTURE TO SUIT 


4 





The James COULTER Machine Co. 


BRIDGEPORT ° 


CONNECTICUT “ 


U.S. A. 














Micrometer adjustment with 
indicator dial on wrench 
Assuring accuracy regard 
less of bit angle. Furnished 
with solid bits of Tungsten 
carbide “‘Stellite’’ or High 
Speed Steel 

















BORING | 


BAR 
HOLDERS 


Adjustable to 
fit various size 
lathes 


* Are adjustable to 
fit various size 
lathes. (Bushings 
are furnished with 
each boring bar for use in the Holders.) Everede 
Holders keep the boring bar in a horizontal 
position, regardless of any change in the size 
of the lathe, within limits, « The No. | Holder 
for lathes from 7” swing to 9 e The No. 2 
Holder for lathes from 8” swing to 12”, and 
the No. 3 Holder on engine lathes from 12 


swing to 24”. 


MADE TO SPECIFICATIONS 
with EVEREDE Triangle Bit 


















READY FOR 
CUTTING. 


NO FORMING OR 
GRINDING NECESSARY 





Write for Folder 


BORING 
BARS 


The ONLY Boring 
Bars with the 
Economical 
Triangular Bit. 





Made of finest nickel steel, heat treated, 
uses a H. S. Steel or solid Tungsten bit. Bit 
cuts ahead of the bar and allows boring of 
a hole right up to the shoulder. Designed 
for rigidity and adaptability to all uses 
Bars for lathe boring range from 7/32" to 
3'/,"". From 7/32"' to %°' with precision 
ground shanks for jig boring 








EVEREDE TOOL co. 


WILLIS STUTSON 
184 N. WACKER DRIVE, CHICAGO 4, ILL. 
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GRAND RAP! 





NO. 6 
UNIVERSAL CUTTE; 
AND TOOL GRINDE! 





FEATURING 

CABINET BASE 

BALL BEARING TABLE 

FIXED TABLE HEIGHT 
BACKED BY 35 YEARS OF EXPER 
IN BUILDING PRECISION GRIt 
MACHINES 





Bulletin on request 
GALLMEYER & LIVINGSTON CO 


110 Straight Ave., SW 
GRAND RAPIDS (4) MICH 











We are equipped to do wh 
you cannot afford to do fe 
yourself, and can still less afford 


to leave undone. 


NATIONAL TOOL SALVAGE CO. 
6511 Epworth Bivd. 
Detroit 10, Mich. 
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-pOUBLE- 
( Wg 


on | 
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WITH 


DUB|IFE 


REVERSIBLE 


PLUG GAGES 


Save 


e longest-lived 


time! delays! 


accuracy with the 


e service of DUBLIFE GAGES 


Go 
plugs in 

me handle are 
ble. 


and 
the 
re 
When eith- 
hows any indica 
of wear turn 
| plug end for end— 
on the job — and 
brand 


have 


new gage 


2st example of 
nodern 


precision 
metalcratt. 


)riginators and ex 
usive manufac- 
Dublife 
Sages, and unsur 
passed UPPCO 
| Finish, 


rers of 


Save critical 
materials with 
Dublife. 


we 


SEND FOR COMPLETE CATALOG 


Valuable gag 
neering data. 


Gages of 


e-eng 
Other 
A. G Design 
included. Wire or write 


Save costs! 


Senéome. WELDING POSITIONERS 


ARE VERSATILE SHOP TOOLS 


PWR’tittinsS 


f intricate 
> cutting, 
Ransome 


_ t 
CHIPPING AND GRINDING 


By quickly posi 


tioning work, ao faster ar 
or chippin 


elp you with 

tal posi 
grinding cific needs 
g job can be done. 


(NDUSTRIAL si 
MACHINERY COMPANY 


SUBSIDIARY OF 


CORPORATION 


CENTERED.” 


EYE “in 


dT] operation 


With DI-ACRO Benders 
DI-ACRO Precisi 


on 
Bendin 


DI-ACRO Bender 


No. 1 


OO to i] 1 } 


I-A ROB I ] yes cola 


DI-ACRO 
Bender No. 2 


DIE-LESs” 
| DUPLICATING | 


Send for CATALOG 


}—_ Ot ATRp 





UNITED PRECISION PRODUCTS CO. 


3517 WEST BELMONT AVE 
CHICAGO ILLINOIS 


JUNE, 1944 


PRECISION MACHINES 
S tI =) ~ 
« - 


J 
<és5 a 


ONEIL-IRWIN mFc.co 


307 EIGHTH AVENUE SOUTH + MINNEAPOLIS 15, MINN 
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HANDY ANDY «== 








| 
| - 
'y hang x ting 
T.M. REG. BY THE BRAMSON PUBLISHING COMPANY now, that ! , 
i MR ONCI writing the column— siderably since ‘42, wit the almost cohesive f hatre 
r rather, the tart—has been a foregone conclusion that organized la lenominat 
chore smacking of hard labor. The bor will demand the same wage tor a nlover 
Mu é | as be en contrat diverting my 40 hour week, after the war, that is now a m Q 
thoughts to the great outdoors (as con paid for the longer And since (to my 
fined to my backyard garden- and ver belief at least) labor is producing only Che latter n the t 
nal occupations SO I'v sprayed, ibout 70 per cent of a fair potential, mained div i beca 
pruned ane paded until, my joints even on vital war work, one may ex emulation esult 
creaking, I'd be quite content to sit pect this neo-philosophy of more money in turn, has been bow 
down to the portable and hammer out for less work to prevail in the immed! come a tepping st 
4 springtime rhapsody. But, readers ite postwar . period against the next If 
from hither and von ive braced me a le oe be made to reconcile 
tor opimons on everything from OPA ind to unite for their comn 
452 to the '44 election, not omitting the Everything considered, then, manu- they could | me poweri 
mooted foremen’s uniot ind as you facturers resuming civilian production force against the tide of ext 
know, I just don’t take a dare. So, we'll will be handicapped from the start. A shat now t 
just defer “the dance of the rose bugs” nominal unit profit of, say, 5 per cent, ture \ 
until next Spring would be cancelled out by a wage in to come. if we are t 
ee en" - crease of anywhere from 8 to 10 per parity, s 
cent, with no guarantee that this would Get going! 

What I've termed OPA 482, above, be offset by a commensurate increase Now. as tot 14 ¢ t 
1s a regulation fixing the price of manu in output Truly an encouraging pros illy, I don’t favor a Roose 
factured goods, and especially auto pect! vet. I can’t see a serious 
motive parts, as of March 31, 1942 As I see it, there are only two ways the political horizor \\ 
Che intent behind the regulation is al to effect a parity One is through en “loyal oppositio1 eliminat 
truistic enough, and, all things being gineering, so that the machine does ind Gen. McArthur, alt 
equal, it should result in the desired the work and the operator becomes soldier. might turn out 
end, which is to forestall inflation. but incidental in the production scheme U. S. Grant. Of the 

Unfortunately, all things aren't equal But even that can be carried to ex an edge for the nominatiot1 
For one thing, wages have soared con tremes. since a real economy presumes (Concluded on page 19€ 



































ld GUUUD-ARMPERING 


“tunes up" the Physicals in 
COLD FINISHED BAR STEELS 


Specialized steels for exacting service are required for 
both war production and essential machinery manufac- 
ture. 

B&L Cold Finished furnace treated Bar Steels are adapt- 
ed for a wide range of these different needs and they offer 
advantages of interest to designers and tool engineers in 
developing special machine parts. 

They are available in all standard grades .. . Annealed, 
Normalized, Spheroidized or Strain Tempered to meet 
your specifications. 

Specify BEL Furnace cated 
Write for details. and let B&L engineers tell vou how BAR STEELS fr 
. wr . - « “= 
Strain- Tempered Bar Steels may be applied to your pro- 
duction problem. 


COLD FINISHED STEEL AND SHAFTING 
;, Grater TOUGHNESS 


Highe STRENGTH 


Setter UNIFORMITY 


BLISS & LAUGHLIN, INC. 





HARVEY, i... Sales Offices in All Principal Cities BUFFALO. N.Y. Increased MACHINABILITY 
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ENTHUSIASTIC 
USERS 


American Brake Shoe & 
F. Company 
Kellogg Division 
Southern W iD sion 
Augusta Arsena 
Bendix Aviation Corp 
Brown-Lipe-Chapin 
Div. General Motor 
Cessna Aircraft Corp 
Chicago, Rock Islanc 
Pacific R. R. Co 
Chicago Screw Compar 
Delco-Remy Co 
Div. Genera 
Doehler Die Casting C 
Electric Auto-Lite Co 
Frankfort Arsenal 
Frisco Lines 
Holtzer-Cabot Elect. Co. 
Imperial Brass Mfg. Co 
International Projector Co 
Kohler Corp 
Monsanto Chemical Co 
The New York Air Brake 
Company 
Ohio Pattern and 
Fdry. Co 
Oneida, Ltd 
Parker Appliance Co 
Republic Steel Corporation 
Revere Copper and Brass, 
Incorporated 
SKF Industries 
The Timken-Detroit Axle 
Company 
The Todd Company 
Wagner Electric Co 
W.A. Sheaffer Pen Co. 
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AU WORK GRANTOR ** 


a PRODUCING MACHINE TOOL DRIVES 








——~ 


UNI=DRIVE 


INCREASES OUTPUT 


UP T0 300% 


Many of the famous companies 
listed at the left report production 
increases ranging from 25% to 
300% and drastic reductions in 
costs after installing Turner Uni- 
Drives. 

There are no belts to shift on 
the Uni-Drive. Drives to large 
step of cone at all speeds. Elimi- 
nates overhead line and counter 
shafts. Provides all advantages of 
geared head with belt drive 
smoothness. See your dealer or 
write for details. 


] 


Mororzes \ochine Too 


FOR Brown & Sharpe and Cleve- 
land Automatic Screw Machines; 
Shapers, Milling Machines, Turret 
Lathes, Radial Drills, Boring Mills, 
Hobbing Machines. 


" THE TURNER UNI-DRIVE COMPANY 


— (Sales Division: Turner Machinery Co.) 


3416 Terrace St. 
DRDNANCE TOOLS » AIRCRAFT FITTINGS 


Kansas City 8, Mo. 
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FOR DETAILED 
INFORMATION 
INQUIRE REGARD. 








ING DRAWING 
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Does this suggest some similar operation in your 


shop where you are using three tools, three ma- 


chines and extra manpower 2 


This ECLIPSE Multi- 


Diameter cutter helped several manufacturers of 
bombs speed up production by doing three jobs 


in one pass. 


The Radial Drive, interchangeable head also makes 


it possible to insert a new cutter by hand when one 


must be removed for sharpening — without changing 


the set up! 





Pa 


FOUR 


Do you have our 
catalog number 43? 


FLY LISS PASE GL, 


Sounded thiely yearka 


a2goO 


DETROIT AND FERN D AL 6) UMUNICHINGTAIN 
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sen, who renounced a 
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i dark | 
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IT’S TOO BIG A STORY 
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A TIMELY 
SUGGESTION 


~ 


Before spending valuable 
time and effort designing 
and building special hole 
punching dies to pierce 
angles, channels and 
sheets, check with Wales- 
Strippit engineers who 
may have solved your 
particular hole punching 
problems with standard 
Wales Hole Punching 
Units 


NE, 1944 
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t automatically 


enters parts ; na.m ng, tapping, etc Needed in 


ration work is done Also tor 


A urately fr is t jepth at the same time 


very plant whe f nd pe 


assemt y or wh eve s hold ng fixture to do precision op 


Uses Brown and Sharpe type screw 


erations is need 


machine collets and simplifies ‘setting-up’ operations and 


n most instances eliminates the making of jigs or fixtures. 


Has low « and its simplicity of construc 


nsumption of air 


tion eliminates expensive repairs 


Literature on request 
Write for Catalog Sheet 






REDMER AIR DEVICES CORP. 


611 W. WASHINGTON BLVD., CHICAGO 6, ILL. 








Typical [applications 
where Ampco Metal 
iS essential: 
Actuating and Adjust- 
ing Nuts 
Apron Sleeves and 
Parts ; 
Bar Feed F 
( ingers < 
Nuts be 


= 
Bushings ind Sleeves 


Wear Strips 





Brake Cone Sh 


e 


Parts 


Clutch Parts 


Less Wear 


of vital frictional parts 


Shifter Forks & Racks 
Elevating Nuts 

Gears & Pinions 
Feed Screw C. ; 



















ae. <Foe ee, 
i eh 


GIRL-POWER 


MULTIPLE INSTALLATIONS OF 
GOVRO - NELSON DRILL 


INGREASED- 


PRODUCTION RATE 
OPERATOR EFFICIEN 
FLOOR SPACE 
PROMPT DELIVERIES NOW 


HOLE ENGINEERING SERVICE 


13722 Linwood Ave. Detroit 6, Mich 








>. » 
..made with Ampco Metal Fiction pices" 
Foremost machine-tool builders (over 90 of Screw M Ichine D gs 
them) insure the accuracy of their equip- Thread Chaser Feed 
ment by using Am; Metal at critical Nuts : 
ints si ct t N r trom mat nateridis. e 
This cs 1] ' in es ‘all = ,  ” _ many others 
ev imes a j rdinary bronzes’ §& } 
I vides r irdness, high ten- 
ength, ex len npressive strength, 
and ibborn mce to wear, ‘squashing 
im} ‘ k for this pro 
te n ja I kd ms in ‘the 
pecif f 1 bu Insist 
that 1icemen t I ur ier ma- 
hines be made of durable Amy Write 
for “File 4] Engineering Data Sheets 


Ampco Metal, Inc., 
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Dept TE-6, Milwaukee 4, Wis. 





The Metal without an Equal 








STurtevan/ 
Taualsry 


Why be Satisfied with LESS 
than Sturtevant Quality 





FRICTION 
ADJUSTMENTS 
MOVING PARTS 
FRAGILE 
MECHANISMS 


ri [Giuateoait ho 
ADDISON [QUALITY] 1 1 Nor 
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DIAMOND - POINTED 
PRECISION TOOLS 


for accurately sharpening 


CARBIDE) |NUEMLE : 
“OOLS =! ADAMANT 
EAR FOR EVERY INDUSTRIAL REQUIREMENT 


GUARANTEE 

WHEEL DRESSING TOOLS—CAREFULLY SELECTED, HARD, 
SOUND DIAMONDS — EXPERTLY MOUNTED TO WITH- 
STAND THE RIGORS AND HARD KNOCKS OF TODAY'S 
INCREASED PRODUCTION SCHEDULES. 


“DIATIPT’ SHAPED DIAMOND CUTTING TOOLS FOR PRE- 
CISION TURNING AND BORING. UNEXCELLED FOR MA- 
CHINING BEARING METALS, COPPER, ALUMINUM, HARD 
RUBBER, BAKELITE, CELLULOID AND OTHER ABRASIVE 


MATERIALS. 
BALDOR CARBIDE TOOL GRINDER is, pre ALL DIAMONDS SET IN OUR PERMANENT MOUNTING 


Carbide Tools. Sturdy '/ H. P. heavy WHICH WILL HOLD THE DIAMOND SECURELY THRU-OUT 


y, ball-bearing, reversible Motor Large 


ble tool-rest tables ; THE COMPLETE LIFE OF THE TOOL. 


wewcowrnics $95." | ADAMANT TOOL COMPANY 


BALDOR ELECTRIC COMPANY 
08 Gunsen Aue. St. Louis 10, Mo. MAIN OFFICE CHICAGO SALES OFFICE 


noourtet Ws ee 
GDAYS DELIVERY| (COs POSITIONERS 


THREAD MILLING 
CUTTERS (HOBS) 
EXPANSION- AND RADI- 
AL RELIEVED FORM 
CUTTERS, 


Regular or interrupted 
tooth form 


CIRCULAR THREAD 
CHASERS 





























Faster, Better, Safer Welding 


And more economical too, with C-F Position- 
ers. Permit downhand welding of top, bottom 
and sides with a single setup — more uniform 
| erfect joints, better fillets and beads. 
y P 
Eliminate frequent crane-lifts, save crane 
operator and sling crew time. There's a model 
INVOLUTE SPUR GEAR for every need — from small, hand-operated 
CUTTERS types to giants that handle 30,000 Ibs weld 
l/a Ce ments. C-F Positioners revolve a full 360 
14V2 ; 20° & 25° P. A. tilt to 135° beyond horizontal. Table rotation 
from 0 R.P.M. up, for automatic welding. They 
are universal tools, adjustable for height — 
pedestal or boom mounted to give maximum CULLEN-FRIESTEDT 
U. $. MACHINE TOOL MFG. CORP. Rear end working cheorence. 
-linton, Indiana Phone 85 318 S. Kilbourn Ave Chicago 


* Write for Bulletin WP-22 
JUNE, 1944 


Send Blueprints and Specifications 























@ National A.S.T.E. 
Grand Blvd., 
5-0145. National Officers: 
ident, D. D. Burnside; 
Briner; 2nd Vice-President, 
Vice-President, 
Johnson; 
retary-Treasurer, L. 





Headquarters: 2567 W. 
Telephone TYler 
(1944-45 term): Pres 
Ist Vice-President, C. V. 
A. M. Sargent; 3rd 
Secretary, E V. 
Treasurer, F. W. Eaton; Assistant Sec- 
G. Singer 


Detroit 8, Mich. 


W. B. Peirce; 


Tool Engineers, 


dollars per year 
Executive Sec- 


@ Senior initiation fee 
for senior 
and five dollars per year for junior grade memb« 


A. S. T. E. DOINGS 


@ For application blanks and information pertai ’ 
ing to membership in the 
address the 
2567 West Grand Boulevard, 


American Society 
Secretary's offic 
Detroit 8, Michigar 


is five dollars. Dues eigt 
grade membershiy 








retary, A. L. Potter. ship. Junior initiation fee is five dollars 

Atlanta: Joseph H. V ter of Castaloy on ittended = the April 20 meeting | 
Metal ( I Wa prin " peaker at held at the Trap & Field Club 1 
the May 3 dinner meeting at Holsun 1 B. Wilkie, Gage Sales Engineer 
Dumas Cafeteria Approximately 100 for Pratt & Whitney Division, Niles 
members and guests attended Bement-Pond Co., spoke on “Gages.’ Cincinnati: Ben ©O 

Mr. Walter spoke on “Use of Cerro His talk was supplemented by slides of the Cincinnati K 
\lloys m Aireraft Tooling His talk, At the May 18 meeting, Fred W veake ut 4 SIX 
accompanied by fil paid particular Whitcomb, research engineer of Deep May 27. He 
attention to the use f alloys in the Freeze Division, Motor Products Corp., Post Plannit 
manutacture of jig ind other tools in spoke on ‘Stabilization of Steel at 


olving intricate cont 

Baltimore: Coffee speaker at the May 
3 meeting, held at the Engineer's Club. 
was Mr. Schlisser of American Ham 
mered Piston Ris Division of Koppers 


Lo He poke brief] on the benefits 
to be obtained in using a series of con 
ference on “Job Training i Indus 
tr 

| ( lalbott etiri meetings 
chairman, read a lecture by J. J. Caton 
director of education. Chrvsler Insti 
tute of Engineering Entitled “The 
Man We Don't Know’, the lecture 


dealt with the engineer and his 1ob 
\lso on the program was the 


entitled “Dial 


showing 


of two movies Indica 


tor and Dial Indicator (sages, 
hown through the courtesy of the Fed 
eral Grage Co 
Binghamton: Edgar Wilson. of F. ] 
Phillip Co, addressed the May 10 
eeting held at the Arlington Hotel 
le gave a general talk on the history 
the casting industr ind discussed 
ome of the complications foundry men 


encounter when moldine castings 


Boston: The technical speaker at the 
May 11 meeting, held at Schrafft’s 
Restaurant, wa {; \. Sawin, Ir ot 
Westinghouse Electric & Mfg. Co. His 
talk on electronics and their uses was 
iccompanied by slide tle also showed 


Westinghouse fil entitled “Ele« 
Work 


Che gadget tall en by Hart 
Nichols, of W. H. Nie & Sons. and 

ilt wit tiie dk ( ( t Ot il i 

he tk neratin ¢ rve on wing 

Tact ! wind unne test he 

Leese 

eaker t t \ 1 eeting 

\ e W. B. Kenn Watertown 
\rsena ) i ¢ tall 

= ‘ oe tes ; lose 
Pace Morse Tw [)r Co., who 
talke I ( wLineerm Ca oT the 
he et \l on t ogram was 
il i ( ) \ntho Snvder on 
the proper selection a t cutting 
tmnt 


Buffalo-Niagara: More than 125 per 
200 


Sub-Zero Temperature 


Lloyd \ sol 


sales Manager o! 


Central Pennsylvania: 
linger, assistant 
American Insulator Co., was technical 
speaker at the April 11 meeting held at 
the Engineering Y ork 

He talked on the composition of 
plastics and the various means ot 
moulding the 


society, in 


respecti types con 
assorted 


processes he de 


cluding with a display of 
items made by the 
scribed He also wave a general dis 
“Plastic Moulding 

Regional director Hallett D. Jones 
gave a review of events at the 12th an 
nual meeting at Philadelphia and of 


cussion on 


the executive sessions held at the 


time 


In place of the regular meet 


Chicago: 
ing, the chapter held an informal din 
ner dance at The 
America, at the Furniture 
ing, May 6 


Furniture Club of 


Mart Build 


a“ 
+t) 
—P 
Yes 
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Cleveland: | 


the Mi slay iri try 

any ott l t 

al speal i eM 
it the Hot H ( ¢ 
Indust ) ( 
progran ( 
Mitche 
Columbus: Kermit K 
gineer, tl M M 
Lo Wa t¢ 

Mr. K 
(yy A juat 
limites r 

Also t 

iln 
Decatur: A.M 

oner of the | 

1dares \ 


(Continued on page 





Otto W. Winter, (left) past national A.S.T.E. president, presents charter to C. D. Wr ght 


chairman of newly organized ie District Chapter No. 65 at installation cerem 


Catherines, Ontario, May !9 
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GREATER ACCURACY=MORE PRODUCTION 
ON PARTS LIKE THESE with the 


SUNNEN PRECISION HONING MACHINE 





& § 


Stainless Steel Load Com- 
pensator Valve Seat 
Hole is honed to .0002 
limit. 


Hydraulic Two-Way Con- 
trol Valve. Hole is honed 


@B) 
© 


Roller Bearing Outer 
Race. Finish improved 
from 12 micro inches to 
2 micro inches. 


OH? 


Automobile Distributor 
Shaft Gears. Taper re- 
moved ata rate of 80- 


Inner Bearing Ring ‘‘Accu- 
rately removes last ‘tenth’ 
of stock.” 


Diesel Engine Fuel Injec- 
tor Cylinder “So accu- 
rate that a piston can be 


fit within .00005 inch." 


Saved time in producing 
© smooth accurate finish 
on this bronze remote 


control valve body 


—w 


Aircraft Valve Guide 
Valve tappet roller pin 
hole honed to 6 micro 
inch finish, 


Cones for Wheel Bolanc- 
ng Machine "Accurately 
align hones 


rupted surfaces 


two inter- 


Bronze Valve. The Sun- 
nen method of honing is 





used to secure a high 
finish and accuracy 


to eliminate leakage. 90 per hour. 


==: 


Aircraft Piston Pin 


Da 
a0) 


Aircraft Hydraulic Brake Cylinder. Hon- 
ing 3 times faster than lapping — and 
gove oa straighter hole. 


Sunnen honing is 
twice as fast and gives a cleaner, bet- 
ter looking pin 





ow you can get even greater accuracy and more 
production per hour than ever before with the 
improved Sunnen Precision Honing Machine. This machine is 
now furnished with a larger base containing a coolant 
pump, which provides a constant flow of honing fluid to 
the part being honed. The fluid acts both as a coolant and 
a lubricant, giving better honing properties to the abrasive. 


You get a smoother finish, more accurate work in less time. 


Consider These Advantages, Too 


®@ Hones and finishes internal 
cylindrical surfaces from 
.185” to 2.625” 


® Does not require skilled labor 

® Accuracy guaranteed within 
.0001” 

® Can be used in any metal © No jigs or fixtures needed 

or plastic except lead or 

babbitt 


® Economical to operate 
® Quickly and easily set up 


The coveted Army-Novy ° ‘ ° 

SO ce Why not write today — asking a Sunnen engineer to show 
Sunnen plant—evidence 
of the part 


Sunnen equipment is 


you how it can be used on your jobs — or ask for a bulletin 
important 


tai ae ee giving complete information? 
playing in the war effort. 











SUNNEN PRODUCTS COMPANY, 7 9 3 2Manchester Ave., St. Louis 17, Missouri 


Canadian Factory: Chatham, Ontario 
UNE, 1944 











Mr. Ma ild Element 
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nel ! I hop 
cle ul ne Of 
mackwround, a menta 1 ft mas 
pr u won ind i KI ( 1 prac 
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Detroit: Col. H. W. Miller was principal 
speaker at the May 11 meeting held in 
the main auditoriun f tlorace H 
Rackham Memorial Building 

Col. Miller talked on late Develop 


ments Of World War II exploring 
campaign ind trateg immediate 
peace possibilitt ind probable long 
range peace plans \lso on the pro 
gram was showing otat vie provided 


by the Signal Corps 


I 


Elmira: C. O. Herb, Managiny Editor 
of Machinery magazine, was technical 


speaker at the May & meeting Che 
subject of his address wa Negative 
Rake Milling.” 

Mr. Herb’s addr was augmented 
with slides, showing the methods used 


to overcome the power requirements 
for this new type of milling. Approxi 
mately 85 members and guests attended 


Erie: The principal speaker at the May 
2 meeting held at the Masonic Build 


ing, was J. W. Devorss, engineer, New 
Products Division. [ S. Rubber Co 
Mr Devorss talked on Structural 


Rubbe ! 





Left \ 


sibility of 


lbove 


AIR-OPERATED HOLE CHECKER — 
Checks inside diameters to ten thousandths. 
Quickly determines size, taper, bell-mouth 
and out-of-round condition. Operated by 
controlled air pressure and volume. Special- 
ly designed sizing plugs are made for your 
production parts. Flexible hose connection 
and adaptors furnished with unit. Dial 
quickly calibrated to register 0.0001”. 

IMPROVED BENCH CENTER — Three 
sizes; for checking work up to 4” dia. x 
10”; 6” dia. x 24” and 8” dia. x 36”. Addi- 
tional diameters possible by use of raising 


blocks. 


i 


“ie 
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; ii, =< * Spiele 


that checks holes without actually con 
tacting inside surfaces. Eliminates pos 


hole surfaces 


how inclined bed enhances convenience 
of working position 





\lso announ 


death of R. A. Williamson, one of threads 
ne senior chapter members Har 
the 
Fairfield County: Technical speaker at tooling 
the May 5 meeting held at the Algon machines 
un Club, was A H. d’Arcambal, talks wet 
vice-president and onsulting metal \Ilso o1 
lurgist of Pratt & Whitney Dryvision Mathias ( 
of Niles-Bement-Pond Co. He spoke rese } 
" Precision Cutting Tools Their Radio ( 
Manufacture, Uses, and Care Mr lems facing t é 
d’Arcambal is a past national A. S. T. § vision 
president 
Cotter speaker was ( ( Lewis oft Greater New York 
Schick, Ine , who gave i report ot the president ‘ M ime NX 
innual meeting held at Philadelphia Co.. was princy ik 
] meeting M 
Fond du Lac: R. B. Straut, of Thom Yorker He talke 
son-Gibb Klectri Welding Co pre His lecture ere 
sented a technical paper on “Resistance variance wit 
Welding’ with Modern Control Sys ing of tool engineering 
tems” at the May 13 meeting lems Also on the progra 
\lso on the program were two mov ing of an e entitled 
ing pictures, “Jobs After Victory,” Berlin icting the 
prepared by the Automotive Council ments of the At S 
for War Production, and “Continuous 
Performance,” furnished by the Coop Hamilton: fF. Barker 
er-Bessemer Corp ern Tool Works, Lt 
ern Machine | 
Fort Wayne: Harry Fussner, sales Trend”, at the May 12 mee 
manager of the Threading Too! Di the Royal Connaught Hot 
vision, National Acme Co addressed 
the May 10 meeting at the Chamber otf Hartford: Georg \. Hig 
Commerce Building speaking on resident and chief enginee 
“Close Precision Thread Cutting with Chuck Co., and Harry J 
Relation to The War Effort.” president and chief engineer 
Mr. Fussner stressed the necessary & Deleeuw Machine Co., wet 
standardization of threads and explain peakers at the May 1 meet 
ed many of the constructive changes (Continued on page 204) 

















modern precision instrument 







scratching soft or burnished 







Streamlined bench center. Note 




















Adjustable heads, easily slid into position. 
Clamping levers hold heads in adjustment. 
Retracting lever permits quick removal of 
work. Special large size centers and bull 
centers for checking practically any diame- 
ters. 

Box-type bed supported on three legs, always 
sits solidly om bench. Bed inclined 30°, 
more convenient working position, prevents 
misuse as “catch-all” for tools. Dial indicator 
0.0001” adjustable to all positions. 










Send for Bulletin 43-TE Your inquiry 


solicited on special Tools, Dies and Fix Pe \’ SPECTOR 
0, WY ns 
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HEATED 
Vo a 
SQUEALED 


NOT in the case shown below! 
One-Third of the Grinding Time was Saved 





without Heating 


Another War Production Test Run shows Cort- 
land Chucks and Segments producing more at 


lower cost. 


TEST FACTS: A large manufacturer of bearings 
. using a Blanchard No. 18 Vertical Surface 


Wheel Speed 875 R.P.M. 


Grinder 


WORK: Bearings—S.A.E. 52100 Steel hardened 
10 64 Rockwell C scale; 2.82 sq. in. surface ground 


per piece; 31 pieces per table load. 


JUNE, 1944 


Competitive 
CORTLAND Brand 
Detail Chuck and Formerly 
Segments Used 
Cubic inches ot stock removed 
per inch in height of segments 350 87.5 
Ampere readings 40 15 
Dressings necessary l 1 
Work heat? Heated work 
and squealed 
badly 


Grinding time 2 180 sec 


Heavier feed could be used and better finish obtained 


with Cortland Diagonal Shearing Segments. 


Why not find out just how Cortland Chucks and Seg- 
ments can increase the quality and quantity of your 
grinding output? Write for our latest illustrated bulletin 


giving the complete ¢ ortland performance story. 


CORTLAND GRINDING WHEELS CORP. 


14 Cortland Street Chester, Massachusetts 


yns Better Surface Grinding 


A true segment, the grinding surface has 


narrow ends that start the work with mini 
mum shock and resistance. Straight inner 
edge of segment passes diagonally across 
work with a shearing action that cuts and 
removes the metal. Varying contact area 
insures longer exposure to coolant de 
creases hez reduces segment wear—con- 


serves power. 








Milwaukee . 





Montreal 


Indianapolis 
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EXAGT PARALLELISM 


pre-requisite on this exacting 





ring grinding job by ARTER Chere are 
reasons why shopmen are ent! 


) ARTER ROTARY SURFACE GRINDERS Ver 


tility, accuracy, simplificatior erat 
S me are among them For mor 
of a century, ARTERS have advance rogre 
SIVE ly Three models now available \ 
B” and “C” with chuck diametrical cay] 


ities tor 8” to 40” 





ARTER GRINDING MACHINE COMPANY — 


es WORCESTER, MASSACHUSETTS « U.S. A. 
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TOOLS are 


weapons of invasion 





Behind the scenes of the invasion, there are 
months of planning, preparation, and produc- 
tion. No item has been of so much importance 
as tools. Tools to make guns, tanks, airplanes, 
ships, etc. 

” 


Yes, tools are Weapons of Invasion. And tools 
play a more important vital role when they 
have been converted, recut, and reclaimed be- 
cause this represents conservation of impor- 
tant steel that can be used for other important 
war needs. 


o 
The staggering demand for recut and convert- 


ed high speed steel tools has at times strained 
our production facilities to the limit. But sched- 


ules have been met. Manpower, transporta- 
tion, etc. have also increased our production 


problems. 


The Eastern Cutter Corporation, along with 
others, has willingly accepted its rightful bur 
den. It has arrived at the right place at the 
right time with sufficient quantity to fill the tool 
needs of war and to supply our fighting men 


with the equipment they need for “D-Day”. 


To help you conserve vital steel and reduce 
tool costs, have those worn-out or obsolete 
tools converted or recut to either special or 
standard dimensions without delay. Write for 
complete information. 


A COMPLETE RECONDITIONING SERVICE FOR TOOLS 
NEW MILLING CUTTERS FROM OUR STOCK OR YOUR OWN STANDARD CUTTERS 


CAN BE QUICKLY CONVERTED TO SPECIAL CUTTERS 


EASTERN CUTTER CORPORATION 20-32 Littleton Ave., Newark 7, N. J. 
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to vour DE-BURRING 
FINISHING ® POLISHING 


Rubber-cushioned Brightboy polishes as it de-burrs 
and finishes. The rubber and abrasive work together, 
bridging the gap between the grind and the buff. 


Brightboy Methods and Applications are described in 
a booklet which your dealer will be glad to give you, 
together with prices. Brightboy field representatives 
are at your service. 


BRIGHTBOY INDUSTRIAL DIVISION, 
Weldon Roberts Rubber Co., Newark 7, N. J. 








= 









ROBERTS 


WELDON @ 


HYDRATROL 
LATHES 


Large Hollow Spindle Type 






5 Sizes — 18" to 36" 


{Standard Type Lathes, 16" to 36’) 


There are many jobs today which 
undoubtedly could be better done 
on this machine Investigate! 


ehmann MACHINE Co. 











Brightboy 


206 





CHOUTEAU AT. GRAND * ST, 





THE TOOL ENGINEER 








things to think about 
BEFORE ORDERING ANY MILLING CUTTER 


There ore eight fundamental points that should be covered before ordering 
any milling cutter. On these depend the accuracy, production, dependability, 
and profit of your milling machines. 





} An inserted-tooth type cutter has the advantage of highest strength im 
the body and hardest material at the cutting edge without compenso- 
tion for either—plus the maintenance feature of merely changing 
blades rather than replacing the complete mill 


The serrations, for locating the blade in the body, should be on the 
front of the blade so that the back will have a plain surface to contoct 
fully on a plain surface in the body. 


The blade locking device should be simple and positive so that blades 
are an immovable part of the assembly even on heavy, intermittent 
cuts. 


Advancing, replacing, and sharpening of blades must be a simple, 
easy, accurate operation that will reduce down-time to a minimum. 


Body and blade design must be such that HSS, carbide tipped, and 
alloy blades can be used to full advantage under high speeds and 
heavy feeds. 


Production should not be handicapped through inability to replace 
any type of blades quickly from the supplier's stock. 


Blades must be interchangeable in every mill and interchangeable im 
as many mill styles and sizes as is practical without sacrificing strength 
or cutting qualities. 


Choose a reliable milling cutter manufacturer who is equipped with 
the background and engineering skill to supply standard or speciol 
designs that are right—and delivered on time. 


We hope you will try this check list on Lovejoy milling cutters and the Lovejoy 
Tool Company. We believe you will check it 100%, just as others have done 
for the past 27 years. 





* Lovejoy manufactures a complete 
line of insertedtooth type products— 
all equipped with the famous Lovejoy 
positive-locking device to assure max- 
imum production at minimum cost. The 
illustrations at the right show how sim- 
ple it is to keep Lovejoy tools at 
highest cutting efficiency 


Tap out the Move the Tap in the 
wedge— shoe down— wedge—-Grind 


IT’S AS SIMPLE AS THAT! 





MILLING BORING ARBORS SPOT FACING 


BORING SINGLE POINT TURRET 
COUNTERBORES 
CUTTERS HEADS iiele)&) 


BARS TOOLS TOOL POSTS 
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‘SHORT CUTS 


WITH 


MAGNETIC 
CHUCKS 


FOR 


TOOL ROOM(~ 


AND 


cnovinerion i 


= 


PUP = 


These illustrations show a few of the many grinding op 
erations made possible by using Power Grip Magneti 


Chucks. The small pieces illustrated have been ground 
true to the shoulder without extra jigs 
spacing the chuck and parallel. 


110 Volts A. C. transformed and rectified through our 
efficient, enclosed, dry plate control Unit to 6 Volts D. C., 
which energizes the Magnetic Chuck. A safety 
shocks and burn outs. 


ROCKFORD MAGNETIC PRODUCTS CO. 
1015 Sixth Ave. — Rockford, Ill 
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Do you manufacture parts which are in any 
way similar to those illustrated above—which 
require any of the operations listed? Are you 
interested in holding production runs of those 
parts to tolerances of + .0005” or closer and 
securing finishes as fine as 25 micro-inches? If 


your answers to these two questions are in the 


SWISS TYPE 
AUTOMATICS 


and their various 
attachments 


In addition to normal turn- 
ing and forming operations 


The No. 2 Wickman machine illustrated is 
equipped with both three-spindle and slot- 
ting attachments. Three other attachments 
for drilling, threading and taper turning are ~ 
also supplied for this machine. All Wickman 
attachments are easily interchangeable. 





Sid 


affirmative, Wickman Swiss Type Automatics 


have a place in your production. 


Two Swiss Type Automatics are produced by 
Wickman. The No. 2 machine shown above has 
a '2” bar capacity and will handle pieces up to 
4” long. The No. 1 machine has 5/32” bar 


capacity, maximum length capacity of 1 9/16”. 


LET US SEND YOU FULL INFORMATION 


mal | | Pe 
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with PARKER-MAJESTIC 


_ [Internal and External Grinders 











For precision grinding ..¢internal or ex- 
ternal... Majestic simplicity of design 
and flexibility of changeover guarantee 
maximum grinding output at low cost. 
Send for descriptive circular...NOW! 

Representatives in all principal cities. 
id n* 


Majestic Tool & Mig. Co. 


MICH. 


- 


2950 E. WOODBRIDGE DETROIT 7. 











Get More Production 
from the Same Lathe... 
with Colwell Turrets. 


* Positive Indexing 
& Does Precision Work 
‘- &4 Tool Changes 
* Sizes for All Lathes 
* Sturdy Construction 


— 
; : 
b] 


GS Mp the Turret with 
the Built-in Cutting-Off Tool 


$.G.COLWELL 


25 Congress Ave., Prov.R.1. 
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CEMENTED CARBIDE CUTTERS 


metals. Excellent dell ss can be 


MONROVIA, CALIFORNIA 

















Backing EVERY Distributor — Offering 
Experience and Ability to Solve Many Metal 
Cutting Problems .. Is a Factory Trained 


BARNES SERVICE ENGINEER 





“A CONSTANT FLOW 


of 
REPEAT ORDERS 


for 
BARNES BLADES” 


... say THE REASONER TOOL and SUPPLY CO. 


BARNES DISTRIBUTORS IN BOSTON, MASS. 





Pictured above is Mr. E. A. Reasoner with 
his assistant, Mr. Everett F. Doucette. 
These two men are well known to hun- 
dreds of buyers of high grade cutting 
tools in Eastern Massachusetts, Maine, 
New Hampshire, and Vermont—and are 
typical of the leading Mill Supply Distrib- 
uvtors who handle Barnes products @™@ 
throughout the country. \ 


Have You Received 








In commenting on the Barnes line which 


YOUR BARNES 
HACK SAW PRODUCTION 


Catealator 7 


This handy calculator quickly 
estimates the time required to 
cut any size or shape of metal 
stock. Write for yours—no 
charge or obligation. 


his company has handled for some time, : 
Mr. Reasoner says: ‘‘We have found that 
the performance of Barnes Blades has 
resulted in thoroughly satisfied industrial 
acceptance.’’ 


Dependable cutting performance has been 
built into Barnes Blades for twenty-five 
years. It is available to you in the com- 
— stocks of band saws and hack saw 
Slades maintained by your Barnes Distrib- 
utor. When your blade requirements must 
be met exactly, call him. 
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up? It is no longer confined to jobs you can 
carry around in your hat. Today pieces as large 
as your desk are being precision bored for mili- 
tary purposes. Tomorrow similar pieces will be 
precision bored for commercial purposes. Now 
is the time to be considering these applications 


in your own plant. 


Precision Boring Machines 


Did you know that precision boring has grown 


The machine shown above is one model. Other 
larger and more versatile units have been built 
and more are coming. Our catalogue will give 
you a more general picture. Our dealers will 
help answer your specific needs. Ask for our 
catalogues on your letterhead, without obliga- 
tion. Our engineering surveys are available 
for your problems. 


STOKERUNIT CORPORATION 


SIMPLEX Precision Boring Machines and Planer Type Milling Machines 
4528 West Mitchell Street, Milwaukee 14, Wisconsin 
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Costs are reduced by 
High Production Drilling 


The M ne WN Hydra Rail-Feed Driller is a rugged 
easy-t perat heavy duty 5 juction tool The rated capacity 
es in steel or sixteen 1'/p-inch 


= 


The Ne 115-U as regularly furnished has 16 spindle drivers 


b t int the spindle head gear housing, although a greater 
esser number un be furnished if desired Four speeds 
t all spindle drivers are instantly available through a gear 


shift lever, and superimposed n these four speeds is provision 


for individvol adjustment of each spindle driver to either of 
two speeds or neutral Each drill spindle is driven by a driver 
through two heavy universal joints and an extra long seamless 
steel driving tube which permits maximum adjustment of spindles 
with a minimum angular displacement and results in longer life 
of the universal joints The drilling area covered by adjustment 
18-inch by 36-inch 


Other sizes can be 


of the spindles as regularly furnished is 


rectangular or 20-inch circular as desired 


supplied 





An 


minimizes fatigue of the ma 


chi 


rapid advance to the work 
proper feed, dwell if necessary 
and rapid return This type 


of 
for 


is 


your requirements 









automatic operating cycle 


ne operator and consists of 


can be arranged 
that feature 


machine 
tapping where 
desired 





Le? us quore 
equipment for 
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SMOOTH PLANING 
WITHOUT CHATTER 


RED-E 
STYLE K E 
Shaper Too) === 
DESIGNED FOR SMOOTH WORK 





Why use a lathe tool for a shaper when 
can get a Red-E Shaper Tool that will take | 
fectly smooth, heavy cuts with absolutely 
chatter? 


This is a single-purpose tool with the old goo 


neck principle. The cutting point is on the 





of deflection and any springing of the tool 


takes away from the work and not into 


deeper. 


Standard square High Speed Steel treated to 


bits are used. Larger sizes made on order. 
WRITE FOR CATALOG E-42 


THE READY TOOL COMPANY 


585 IRANISTAN AVE. 
BRIDGEPORT 





Grinding 
Oils 


in Thread Grinding 


TUART Thread Grinding Oils are in wide 

use, giving unequalled efficiency at nom 
inal cost. Developed in co-operation with 
leading manufacturers of thread grinding 
machines and wheels, they have been proved 
in many of the largest and most modern 
metal working plants A Stuart Oil . 
Engineer will gladly help you achieve top 
efficiency in thread grinding. Ask him to 
come in. 


For All Cutting Fluid Problems 


D. A. STUART OIL CO. 
Chicago, U.S.A. © LIMITED © Est. 
Warehouses in All Principal Metal Working Centers 


CONN 


eee for Top Efficiency 
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or Gang-Milling Jobs 
up to 


150 Saws per Set-up 




















... Use 


SIMONDS 
Metal - Slitting 
SAWS 


On jobs like this — 
slitting high-carbon steel 
























sheets from 146" to 14" thick—Simonds Metal- 
Slitting Saws cut with smoothness and ac- 
curacy that eliminate extra operations often 


needed. And in addition to metal-slitting, the 








high-speed steel saws are used in many other 


applications using up to 150 saws in the set-up. 


Simonds Carbon and High-Speed Metal- 
Slitting Saws are made from Simonds steel of 
uniform grain size and structure for longest 
cutting life. Tolerances are rigidly held, to 
assure correct slot-widths and spacings. And 
each saw is radially ground for lump-free 
clearance in operation. Order from your dealer 
or from the nearest ; 

Branch Offices: 
1350 Columbia Rd., Boston 27, 
Mass.; 127 S. Green St., Chicago 
7, ILL.; 228 Fiest Ave., Sao Fran 


cisco $, Cal.; 311 S.W. First Ave., 
Portland 4, Ore.; 520 First Ave 


So., Seactle 4, Wash. 31 W 
BUY BONDS VY . Trent Ave., Spokane 8, Wash 


siMO COMPANY 


SAW AN D STE EEL CMs 


PRODUCTION TOOLS FOR CUTTING METAL, 
WOOD, PAPER, PLASTICS 


Simonds office... 
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HOW THE SYSTEM WORKS 








What's the 
HIGHEST PRODUCTION 
Method of Tapping 
or Drilling? 





ao 


AWW. Eiteo-Enrich 
SYSTEM OF MULTIPLE 


SPINDLE TAPPING AND 
DRILLING HEADS 


A 
canon. 






Cason: the Ettco-Emrick System pro- 
vides both the method and the 
equipment essential to obtaining 
highest production on parts in which 
two or more holes must be tapped or 


drilled. 










|. From a drawing or sample 
of the part, Ettco-Emrick en 
gineers first determine the 
method of handling and feed 













ng the part which permits 
tapp ng or drilling all re- 
quired holes simultaneously 
nm one or more of the parts. 


2. The Ettco - Emrick high 
speed multiple spindle tap- 
ping or drilling head is then 
made up entirely of standard 
stock parts arranged to carry 
out the method. Heads can 
be used on any drill press or 
tapping machine Quill 
Clamp, supplied with each 
head, assures rigidity needed 
for high precision. 


3. A drawing is made of the 
fixture needed to set up and 
feed the parts fast and ac- 
curately for the tapping or 
drilling operations. This draw 
ing goes with the head or we 
will build the fixture to your 


order 














mechanisi 


RANGE OF THE SYSTEM 


Drilling—Wire sizes to '/2" inclusive 
Tapping—Machine screw sizes to 5/16" inclusive 


FOR FULL DETAILS 


Write for BULLETIN No. 3. Your copy w be mailed 
promptly on request 


ETTCO TOOL CO. 


586 Johnson Ave., Brooklyn 6, N. Y. 


Detroit | Chicago 6 
OVER 25 YEARS SPECIALIZATION IN DESIGNING AND. BUILDING 
DRILLING AND TAPPING EQUIPMENT 


ik DRILL CHUCKS © TAP HOLDING CHUCKS 
TAPPING ATTACHMENTS © TAPPING MACHINES 


MULTIPLE SPINDLE TAPPING AND DRILLING HEADS 


Unexcelled for Design, Materials and Workmanship 
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THE EVER-CHANGING SCENE IN MASS MANUFACTURING 
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Pueveiil Oversize i 


and Bell-Mouthed Holes. 


To prevent oversize and bell-mouthed holes in tapping and 
reaming is no longer difficult—because, in most cases, the 
trouble is not the fault of the machine or the tool but 

caused by the spindle not being properly aligned with the 


work. 


This can be easily remedied by using a different type of 
tool holder. Change over to a Ziegler Floating Tool Holder 
—the type that automatically compensates for inaccura 
cies in spindle alignment up to |/32''—and see what a 
difference it will make in the precision of the work per- 
Made To Fit en 
Any Machine 


Furnished with male or fe 
male taper, straight, thread- 
ed or special shanks to fit 
any machine used for tapping 
or reaming. 


No other tool holder has the floating action of the Ziegler. 
Never any friction or cramping, no matter how heavy the 
load! No wonder it turns out work accurately to the finest 
of tolerances! Try it and see. 


W. M. Ziegler Tool Co. 


1920 Twelfth Sr. 
Detroit 16, Mich. 


. (joe FLOATING HOLDER 
a : 44 Taps «ed Reamers... 
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THREE Simplimatics 
ONE Operator 


[= is typical of what you'll see wherever Gishok 
Simplimatics enter the production picture ... an 
amazing volume of machining work, done swiftly and 


easily. 

That's the story of the Simplimatic in a nutshell—a 
completely automatic cycle of machining operations set 
in motion with one simple control. That's what makes 
it possible for one person (with very little training) to 
tend several machines. 

In today’s war production, Gisholt Simplimatics are 
doing much to relieve the shortage of skilled hands. If 
you have parts to machine in large quantities, investi- 
gate them now. 


GISHOLT MACHINE COMPANY GISHOLT SIMPLIMATICS are built in 


‘9 East Washington Ave., Madison, Wisconsin both Platen and Radial types. Both permit 
multiple cutting with accuracy at high cut- 
ting speeds. Write for complete informa- 
tien about them. 


Look Ahead—Keep Ahead—With Gisholt 


TURRET LATHES AUTOMATIC LATHES BALANCING MACHINES SPECIAL MACHINES 


= 








Arthur J. Miller, has been electec 
president of the Chicas Wheel & 
Mfg. Co. to succeed is tather, the late 
Henry E. Miller, o tounded the 
company in 1894 

Phe new president ined the con 
pany “in the pecia formula depart 
ment im 19]5 He is credited with be 
ing responsible for mat developments 
including ndustrial-type mounted 
whee high-speed electric grinders 
ind Variou I ( < videly used 
throughout e a ndustr\ 





A. J. Miller J. H. Marks 

James H. Marks, associated with the 
Packard Motor Car Co. for 28 years 
has been named executive vice-presi- 
dent of the company 

Joining the Packard organization in 
i916, he had been successively produc- 
tion manager, industrial engineer, and 
purchasing and been a 
vice-president since 1940. He has been 
active in handling Packard's contrac- 
tual relations with the Government on 
war production and 


manager has 


recently was ap- 





PASSING P 


pointed chairman on. the Contra 
lermination Committee of the Auto 


tive Council for War Production 

Lincoln E. Walker, for the past six 
months assistant general manager ot 
M ur« he \ Mac hine and lool Lo has 
een appointed general manager in 
harge of all the company's activities 
He succeeds A. J. Prance, president 


the 


Vno as been general manager ot 
n iny nce 1912 and who has been 
forced by 1ll health to tree himself ot 


responsibility. He will continue 


and a 


direct 


is president director 


Gordon G. Johnson, formerly acting 


plant manager, has been promoted to 
plant manager of Lycoming Division 
of The Aviation ( 


orporation in Wi 
Penn He l h 


formerly ad 


hamsport, 


been controller of the corporation and 
also served as assistant treasurer until 
March 1942 

Prior to his association with the 


\viation Corporation, he was connect 
ed with the Auburn Automobile Com- 
pany in various executive capacities and 


was its president during 1937 and 1938 


Otto W. Winter, formerly associated 
with Sav-Way Industries, has been ap- 
pointed vice-president of the Acme Pat 
tern and Machine Company of Buffalo, 
New York 

During the interim between his 
present connection and his tenure at 
Sav-Way, he was associated with Con- 
sulting Engineering Service of Detroit. 


Prior to his connection with Sav- 
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Oo. W. Winter Harry Fink 
Harry Fink, former! 

gineer for American | 

Co., has joined the LaS 

Co. His new activities consist 

as liaison man in charge 

work and outside engineer 
Edward N. Haas, 

works manager of the \ 

(Continued on page 224 








Master & 
Standard 


PRODUCTO 


There is one to fit exactly the die constr 
your stamping needs. 


Die Supply Company—4747 
land, 3, Ohie 


Hough Avenue 


Jamison Steel Corporation—2168 E 
Boulevard, Los Angeles, 2!, California 








Write for Catalog No. 9 
THE PRODUCTO MACHINE CO. 


990 Housatonic, Bridgeport 1, Conn. 


Cleve- 
Olympic 


DISTRIBUTORS OF DICKERMAN AUTOMATIC PRESS FEEDS 





DIE SETS 


Whether your need is in the East or the West, we can give you 
complete, quick service on Producto equipment. 


Producto Die Sets are made in a wide variety of designs to 
meet the exacting demands of present day high production. 


uction best suited to 


For: 
Fly Cutting 
Slotting 







The Producto Machine Company—3017 Medbury 

Avenue, Detroit, {!, Michigan Flat Surfaces 
The Preducto Company ine.—(39 West 16th _— 
Street, Indianapolis, 2, Indiana Straddle Milling 


Gear Cutting 
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THE NEWFIELD 
UNIVERSAL FLY - GUTTER 





ELIMINATES GRINDING 


OF EXPENSIVE SPECIAL CUTTERS 


NEWFIELD MACHINE PARTS CO, 


7160 MELROSE AVE. 


“STRADDLE MILLING 





ADVANTAGES 


These versatile tools have 
cessfully in gear cutting and hobt 3 
Any type of bit can be inserted 
justed quickly Complicated 
broken down into simple units by 
each bit for a portion of the 


been use 


Newfield fits all standard arbors, t 
any required speed, and is made 
8, and 10" sizes. The 10°" size 
six tool positions Specia sizes 


application 
Write for Complete Details 





LOS ANGELES 46, CALIF. | 
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Where large quantities of parts of hardened steel or highly 


abrasive material must be accurately inspected with plug, 


ring Or snap gages, costs are cut sharply by the use of Taft- 
Peirce Norbide Gages, which multiply usual gage-life many 
times. Norbide is extremely hard, has exceptional resistance to abrasion 
and scratching. Send your specifications to Taft-Peirce, and Taft-Peirce 
will send you quotations on Norbide plain plug and ring gages, snap 


gages, and certain types of special gages. 


THE TAFT-PEIRCE MANUFACTURING COMPANY 


WOONSOCKET RHODE ISLAND 


UNE, 1944 














UNIVERSAL 
CENTERING 


CHUCKS 
Ws 





Jniversal Centering Chucks quickly con 
vert any medium-sized drill press into 
» centering tool. Work from screw ma 
hines that has been centered on one 
end can be set on the press and rapidly 
A feed adjust 


ment regulates the depth of the center 


entered on the other 


so that concentricity and uniform depth 


f centers are maintained 


A convenient arrangement is provided 
for quickly removing the center dri:l and 


yuide bushings. Write for further facts 


UNIVERSAL ENGINEERING CO. 


| 
FRANKENMUTH, MICHIGAN 
| 


—_ . - 


Characteristic of the devgn of aff STURDIMATIC LIVE 
CENTERS is 2 low overhang and a sigh! cushromng acton 
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S properly engineered live center (5 one of (he fundamentals of sethag up 2 jo and requires 9 specialist's experience 
tandard shanks with Morse taper carried in stock 
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We will see that your job is set up with the right 
LIVE CENTERS—prompt deliveries on high priorities. 








WHAT DO YOU 
NEED IN SPECIAL 
CUTTING TOOLS? 


ACCURACY? 


Every order is carefully work-planned 
to your blueprints—and each oper- 
ation painstakingly machined—even 
to 1/10,000 of an inch. 


EXTRA CUTTING LIFE? 


Cutting teeth or flutes scientifically 
designed for longest cutting life— 
plus correct scientific neat treating 
—give added useful life. 


FAST DELIVERY? 


Long experience, special 
facilities and "Know 
How” permit semi- 
a | 
—even on 


specials. 







SPECIAL 
CUTTING TOOLS 


Send for bulletin 


American Cutter & Engineering Corp 


31751 Mound Road Ww 


FOR SHARPENING AND 
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FEDERAL “© Taperlock Plastic 
GAGE HANDLES 


s| Plastic Gage Handles give gages a more sensitive touch t 
they are lighter than any meta 
from body heat, safe-guarding accuracy @ Marked f 

fication with the same stamps used for 


™ 
They reduce fat Que and in 


marking metal handles 
11 for Glass Gages which require Handles of light weight f 
st results reducing danger of t eakage as well as adding to 
tivity. @ Available in seven standard sizes and in colors—Red 
w, Green and Black for easy identification. @ New low prices 
esent a real saving. Now available for smaller gages— 
size 00 in same colors. 


IMMEDIATE SHIPMENT 


FEDERAL TOOL CORPORATION 


402 North Leavitt Sr. CHICAGO 12, ILLINOIS 


Varialle 





SPEED 
LATHES 


for | bi. See "FINAL 

PRECISE ‘ >| FINISHING 

LAPPING : ~| OPERATIONS 
OF | $ 

GAGES) [ | aa 

« (a — : j : 





Speeds as low as 29 r.p.m., for accurate lapping of gages, 
and as high as 4,000 r.p.m., (with ample power for 
rotating heavy work), for de-burring, polishing, filing, 
etc., are available in these foot-operated speed lathes. 
Speeds are infinitely variable. Write for Catalog 440. 


ORIGINATORS OF TODAY'S SPEED LATHES 
2066 READING ROAD CINCINNATI 2 HIO 
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Insure continuous, trouble-free tap- 
ping production The HASKINS Way, 
combining Haskins AIR CONTROI 
with the right fixture. Add Piece Part 
Control and you appr 

automatic tapping. Plac 

the fixture actuates ar 

does the rest. Each piece 

formly, precisely—faster 

other method. For complete information 
on high speed tapping The Haskins Way, 
send for our latest catalog. R. G. Haskins 
Co.. 2756 W. Flournoy St., Chicago, Ill 


TUTHILL 


Automatic Reversing Pump 
Delivers From Same Port 
Regardless of Direction of 
Shaft Rotation. 


shafts can’t stump this Tuthill 

Pump. You can drive it in either 

{ rotation without changing the 

2 pumpage. It requires no check 

lly solves the problem 

> from a reversing shaft 

inswer where the ultimate 

ft rotation is not known. These 

mps are available in 

| ind pressures up to 
complete catalog. 


TUTHILL PUMP COMPANY 


939 E. 95th ST. © CHICAGO 19. ILLINOIS 














Built by 
BRADFORD 


WHEN YOU BUY A BRADFORD 
YOU BUY QUALITY 


here is no shoddy workman- 
ship or inferior materials in the 
Bradford METALMASTER 
lathe. If you are looking for’ pre- 
cision, long life, stamina, and 
the best possible engineering de- 
sign in a lathe, why not draw on 
Bradford’s century of experience 1840 - 1944 
in building fine metal-working 








Bradford's experience in 

machinery. building metal-working ma 

Also manufacturers of drilling chinery covers more than a 
century 


and tapping equipment 











THE BRADFORD 
MACHINE TOOL Co. 


EVANS STREET SOUTH OF EIGHTH CINCINNATI, OHIO 
PRECISION TOOLS SINCE 1840 








DONT GUESS... 


Be Accurate 
with ACME 
DRILL JIG BUSHINGS 


There's no guesswork when your jigs are equipped with 
Acme Bushings. On the contrary, accurate drilling is assured, 
because drill jig bushings from Acme are produced by special- 


ists IM precision manufacture 


Acme offers two complete bushing standards, the A.S.A., 
plus the Acme standard line. Because of this you may be 
enabled to eliminate many special 
bushing requirements to save time and 


money. 


You are invited to write for details 
on Acme's complete line of products 


and services offered to the precision 





working field 


ACGME INDUSTRIAL CO. 


Makers of Standerdized Jig and Fixture Bushings 
Telephone: MONroe 4122 
208 N. Loftin St. Chicago, Ill. 
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CON SAAS Ys 


In War, as in Peace. 


CERRO ALLOY: 


SAVE TIME and CUT COSTS! 


4 


LEO Van, Vow a 


AY 


Ye 


CERROMATRIX (Melting Temp. 250° F.) For sec 
and die parts, anchoring machine parts without exper 
fits, short run forming dies and other metal-working 
tions. 


CERROBEND (Melting Temp. 158° F.) Used 
bending thin-walled tubing to small radii. Easily 
boiling water. Also used for aircraft assembly 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used # 
proof-cast cavities such as molds, gun chambers, for 
etc. and for many similar applications 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates 

BOSTON, MASS Jackson Associates 
PHILADELPHIA, PA., Castaloy Metal Sales Company 
BROOKLYN, N. Y Belmont Smelting & Refining W 
CHICAGO, ILL Sterling Products Co Ine 
CLEVELAND, O., Die Supply C 


DALLAS, TEX Metal Goods Corporatior 

DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEXAS., Metal Goods Corporatior 
KANSAS CITY, MO Metal Goods Corporation 
LONDON, ENG Mining & Chemical Products, Ltd 
LOS ANGELES, CAL Castaloy Metal Sales Company 
MILWAUKEE, WISC.. Harry C. Kettelson, Inc 
MINNEAPOLIS, MINN... Northern Machinery & Suoply 
MOLINE, ILL Sterling Products Cc In 
MONTREAL, CAN Dominion Merchants, Ltd 

NEW ORLEANS, LA Metal Goods Corporatior 

ST. LOUIS, MO., Metal Goods Corporatior 


TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET . . NEW YORK 5, N. Y 








PROTECTS 


The tough, resilient 
coiled rawhide faces of 
C/R Hammers and Mal- 
lets strike effective blows 
without battering or mar- 
ring .. . protects finished 
surfaces, machines deli- 
cate insulation and parts. 
Speed die-setting, as- 
sembly, no fatiguing re- 
coil. Reduce breakage 





eee " and spoilage. Sizes and 
weights for every need. 






C/R Hammers have perme 
malleable iron heads which ! 


replaceable insert faces of 






en ac fur hidle vate. 


1393 oi AVE... CHICAGO. ILLINOIS. 
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New safety cup disc, standard equipment, is the greatest 
fety unit ever installed on any carbide tool grinder. It 
prevents the operator getting fingers, or dropping tools, 
to cup of cup wheel. It is an integral part of cup wheel 
hood design, adjustable for wheel wear. Investigate .. . 
mpare! Hammond's complete line, from chip breakers 
20" grinders, gives you complete facilities for carbide 
tool maintenance. 


SS eee aekee en Bae Bace @ 


WRITE FOR COM 
PLETE CARBIDE 
BULLETIN 


1636 DOUGLAS AVENUE 
Eastern Branch:71 W. 23rd St., New York, 10,N.Y 


“ROCKWELL 


HARDNESS TESTER 














Shipment within a few days of these 
enormously improved new models 


383 CONCORD AVE. 
NEW YORK 54, N. Y 


MECHANICAL INSTRUMENT CO.. INC. 

















‘*Anti-friction Bearings Throughout"' 


CARLTON RADIAL DRILL FEATURES— 
1—LOW HUNG DRIVE TO THE SPINDLE 

2—ALL POWER DRIVEN PARTS RUNNING IN OIL 
3—QUIET RUNNING AT ALL SPEEDS 


4—CONCENTRATED AND CONVENIENT 
CONTROLS 


5—CONSTRUCTED ON UNIT PRINCIPLE 


«GARLTON 


MACHINE TOOL COMPANY 
CINCINNATI, OHIO, U.S.A. 





BECIEG, Mii: SHAPERS 








UNIVERSAL TYPE 


chine for a wide variety of the average shop work 


and for training purposes in industrial schools 


a ce] ele ile), Made ve ccively con- 
structed with a large table to handle medium 
heavy work on a peak production basis with high 
limits of accuracy. 


UNIVERSAL TYPE Ideal for tool and 


die work, experimental laboratories and model 
shops or where angular work set-ups are required. 


Write for illustrated bulletin GC-12T. 
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immediate Deliveries on Firm Orders! 


of 


GENERAL ENGINEERING & MFG. CO. Siaseenaease 


ST. LOUIS 4, R 2S 

















US 


HEADS 


STANDARD SINCE 
1915 





30 DIFFERENT STANDARD SIZE 
ADJUSTABLE DRILL HEADS, 


CAPACITIES UP TO |!/,"" DRILLS 
SEND US YOUR B/PS 


All Types of Fixed Center Heads 


UNITED STATES DRILL HEAD CO. 


Cincinnati, Ohio 











ATTENTION! 


TOOL & DIE 
MAKERS 
SHEET METAL 
MEN 
PATTERN 
MAKERS 
MACHINISTS 
ETC. 


Send for 


FREE Sample 


TAMMS 
LAYOUT DOPE 


in Blue, Black, Orange 
and Red 


Speeds layout time on 
brass aluminum opper 
tin, stainless steel. Oil Re 
sistant. Won't chip, crack 











or flake off. Also ideal as 
3 marking dye for easy 
dentification of metals 
Comes in handy 8 oz. bench 
type brush-in cans Also 
pts., ats gals 
TAMMS S!LICA CO. 
22£€-T No. LaSalle St 
CHICAGO 1, ILL. 





Co. He succes W. H. Brewer 
John Pp. Bank foreman « f the 


eal ’ een 1 tal 


Fred H. Haggerson, formerly vice 
president and rector, | | 
ed president of the Un Carbide and 
Carbon Corporatio 
Benjamin O’Shea, who w is cl 


Hilal ) t i 


awa 
x Deaths x 

Walter Eugene Becker, southern r« 
gional manager of the York Corpora 
tion, died Houston, Texas, April 10 
He was 57 vears ole 

Mr. Becker had been associated with 
the York C orporatiol ina iffiliates Tor 
the past 38 vears He a a member 


ot Phe \merican Societ Refrigera 


tion Engineers 


Thomas B. Hogben, manager 0! 
New York otf of. the | >». Starrett 
Co.. died Apri] 16, according to a con 
pan innouncement 

Mr Howben had been associated 
with the company's New York oftice for 
35 years and was wid known through 
out the trade He has been connected 
with the company's N« York office 
for many vears 








CLASSIFIED ADVERTISING 


The Tool Engineer 
THE BRAMSON PUBLISHING COMPANY 


2842 W. Grand Bivd. Detroit, Mich. 








SITUATIONS AVAILABLE 





A well established, nationally known manufacturer 
and distributor of industrial oils has unusual sales 
and engineering opportunities for men with en- 
gineering background in metal-working or auto- 
motive fields. Excellent postwar prospects. Write 
an informative letter to Box 818, THE TOOL 
ENGINEER 





Manufacturer of critical metal cutting tools op- 
erating nation wide, with first class products 
accepted and recommended by Army—, Navy—, 
Air Corps and Ordnance, desires representation in 
following areas: Metropolitan New York; New 
Jersey proper; Detroit Area; Northern State of New 
York; Los Angeles Area; San Francisco Area 
Pennsylvania: Alabama; Georgia; New Orleans 
Area: Tennessee: Missouri: Minnesota, and Texas 
interested parties with proven following apply 
for details Box 816, THE TOOL ENGINEER 





Tungsten Carbide Sales Engineer 


Full time for Pittsburgh district, to represent 
established manufacturer of tungsten carbide tools 
and dies. Must have mechanical background and 
sales experience in metal working trade Salary 
plus commission Good opportunity with sub 
stantial income for aggressive salesman Acdress 
Box 817, THE TOOL ENGINEER, stating age, ex- 
perience, and qualification 





NEW LINES WANTED 





A manufacturer's agent well established in the 
Chicago trade area with an enviable sales record 
n the cutting tool field, desires an additional 
line A graduate engineer, competent and ex- 
perienced in tool sales and service. Address Box 
815, THE TOOL ENGINEER 








Established manufacturer wants additional prod- 
ucts to distribute and/or manufacture. Small tool 
field preferable but not necessary. Bert S. Gittins, 


5 


Advertising, Milwaukee 2, Wis 


FREE! The first releases 


service Practical Desig 





Welding''—a comprehe 
of design sheets which 
imagination to work 
Jesign products that tak 
vantage of Arc Welding 


easy to file. Ask us for th 


HOBART BROTHERS CO., Box TE-64 TR: H 


eli you are 
portant 









assure u 
DELIVERY 
Welders 





a Te ee 


Builders of ARC WELDERS 














TO INSTRUCT 
NEW MEN 
in the handling of 
DIAMOND TOOLS 


we will send you 
a valuable booklet. No | 
charge, no obligation. 








KOEBEL DIAMOND TOOL CO | 
9456 Grinnell Ave., Detroit 








KOEBELITE 


oF Vite], lem cele) & 


Multi-Point, Multi-Set, Multi- I 
Edge, and Single Set. Dia- 
monds for all Industrial 
Purposes. 
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are used on: 


ear Shapers ... Drill Presses .. 
ine Lathes . . . Turret Lathes 
Internal Grinders .. . External 

rinders... Gear Tooth Grinders... 
illating Grinders . . . Diamond 
ing Machines . . . Horizontal 
ing Machines. 


and are used for: 


Grinding, Machining, Precision 
Boring and other operations on 
Spur, Internal, Bevel, Cluster, 
Helical and Herringbone Gears. 


GARRISON 
MACHINE WORKS, Inc. 


DAYTON 7, OHIO 





SAFETY 


Reg. Trade Mark 


“WEDGE GRIP" 
STEEL HAND STAMPS 


ere 


| Ideal for mass production markings 
| of defense products . . . trade 
| marks and symbols. Any size or 
number of characters available. 


Write for Literature 


<“TJNNINGHAM Co. 
- SAFETY STEEL stare 





Punches and Dies 
Wf ™ 
for 


Metal - Cutting 
Machines 


Standard sizes carried in 
New York stock in rounds, 
squares, flats, and ovals. 


Special tools designed to meet 
your requirements or made 
to your blueprint. 


Catalog No. 8 on request 


T. H. LEWTHWAITE 
MACHINE CO. 


307 E. 47 St. NEW YORK 


It’s the Biggest Little 
Tool in the Crib 


WALTONS cut costly 
delays and production 
slowups Cause d by broken 
taps Your tool makers 
and machinists should 
have them available in 
necessa©ry sizes. Many 
shops say they wouldn't 
be without them 


Immediate Shipment of 
all sizes against rated 
orders. 48 hour Recondi- 
tioning Service for broken 


and damaged extractors. 


Write for folde 

















LESS OPERATIONS 


AND FAR 


BETTER WORK 


WITH A 
LAI 
ROTARY PILOT BUSHING 


Pilot bushing fits with a PUSH fit, 
therefore a perfect bore 


ROUND-CHATTERLESS- 
SMOOTH 


GATCO Rotary jig and pilot bushing is 
. e dr ng, diamond boring 
rret tool piloting pilot ng hollow mills 


e reaming, carbide boring, spot facing 


Write for full information and prices 


GIERN & ANHOLTT TOOL COMPANY 
1308 Mt. Elliott Avenue, Detroit 7, Michigan 
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MODEL UTR 
60,000 RPM 


OTUITY Pneumatic: 
“ 2!4DER 


A powerful, fast-cutting tool, 


streamlined in design, easy to 
handle. Designed for real produc- 
tion work and the toughest jobs. 
Precision made, excellent balance. 
Special grease-sealed bearings... 
no lubrication required. Fitted 
with steel housing, a special safe- 
ty feature. Also other models. 





© 
M-B AirLine Filters 
and 


Automatic Lubricators 
* 


Write for Circular 


PY | 








130-134 E. Larned St. 
Detroit 26, Michigan 
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the one best suited to your Hanna Engineering Works 156 Unien Carbide & Carbon | 
Hannifin Mfg. Co 64 United Precision Prod. ( 
Hardinge Bros Ine United States Drill Head Co 
needs. May we send you a Hartford Spec. Machinery Go., The 19 U. S. Machine Toot Mfg. Cori 
Haskins Co RX. G - Universal Engineering 
free copy of our new Catalog? Haynes Stellite Co 17 Van Norman C 
Heald Machine Co The iit Vascoloy-Ramet Corp 
Hedstrom Corp., Oscar W 158 Vickers, Inc 
Hobart Bros. Co 224 Vineo Corp 
| ye Engineering Service 198 Vulcan Tool C Th 
olo-Krome Serew Corp Th > 
Hunt & Son, C. B g m. mrtg gg orp 
alton Co ne 
Industrial Abrasives Inc 165 Warner & Swasey ( 
Ingersoll Steel & Dise. Div 159 Welding Equipment & Supply C 
International Nickel Co Inc The 43 Wells Mfg. Corp 
Jervis Co The Charles L 59 Westinghouse Electric & Mfg. ( 
Jones & Lamson Machine Co 417 Lt Trueing Tool ¢ 
Kearney & Trecker Prod. Corp 5 a een ag Ce 
SAGINAW, MICHIGAN New York City Sencamerns, i060 . 180 Wilson Mechanical Instrument ( 
Kent-Owens Machine Co 169 Winter Bros. Co 
Koebel Diamond Tool Co 224 Woodworth Co., N. A 


TAPES . RULES PRECISION TOOLS ‘eke Shore Tool Wks.. Inc 20 Wrigley, Co., Wm. J 
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La.dis Machine Co 227 Ziesler Tool C Ww M 
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Ar DIS STANDARD THREADING MACHINES ASSURE 
4IGH PRODUCTION—LOW THREADING COST 


The modern design and sturdy construction of the Landis Standard Threading 
Machine assures the rigidity required for the production of threads of the finest 
quality. 


The 7/g"' Threading Machine illustrated—equipped with the Lanco Hardened and 
Ground Head is threading hex head, ground body bolts. These bolts, made from 
special alloy, heat treated steel, are 34"' diameter and have |"' thread length. An 
average of 250 bolts are threaded per hour to Class 3 specifications. Two hundred 
to two hundred and fifty bolts are threaded per grind of the chasers. Threading 
cost is reduced to a minimum. 


Write for Bulletin B-54 Descriptive of Landis Standard Threading Machines 


LANDIS MACHINE COMPANY, F2%REs*o3¢ 


JUNE, 1944 
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PLUG GAGES...IN ANY OF 3 MATERIAIS) 





Providing 
THE WEAR RESISTANCE SUITED TO YOUR 
INSPECTION VOLUME 


Plug gages manufactured by Lincoln Park are “made-to-measure” for your 
particular inspection requirements. Steel, chrome plate, or Carboloy gages 
are supplied in accordance with the service life and lasting accuracy de- 
manded in various types of inspection work. 


By comparison, chrome plate offers five times and Carboloy at least fifty 
times the wear resistance of steel gages. Also, by the use of the more wear- 
resistant materials, gages can be specified to much closer required limits. 
Because allowances for wear can be reduced considerably, your production 
departments get the resulting benefit of greater manufacturing tolerances. 


In the production of Lincoln Park gages, careful control in grinding and lap- 
ping produces gages with extremely high finish—a guarantee of maximum 
inspection life. Class XX and X gages are finished with Profilometer readings 
no greater than 1.5 microinches. Readings no greater than 2.5 microinches 
are guaranteed on Class Y gages. 


Prompt delivery of any type of plug gage you require can be promised by 
Lincoln Park. See your Lincoln Park sales representative or write directly 
to the plant. 


‘BUY MORE THAN BEFORE in the 5th WAR LOAN 








LINCOLN PARK INDUSTRIES, EMC. 


Successor to The Lincoln Park Tool and Gage Company and Carbur, Ine. 


™ 
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1725 FERRIS AVENUE ° LINCOLN PARK 25, MICHIGAN 
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Rive 


The Rivett No. 608 is a super-pre 


cutting bench lathe designed for fine manuf 
experimental work. In tool-makinc 
handle a at variety of parts 


limits 


multiple oper 


608 to finish his work ompletely withou 


siidin i 


machines. and throughout his entire seri 


utilize the inherent precision of the lathe itself 


Write for Bulletin 608 





























Project: A scheme 


Plan: A method of action 


Today, progress is being made on two 
first is the “V” Plan. The second is 
Plan. Its success is vital to the peaci 
the vic tory abroad. 


The “V” Plan is unified: the Post W 
Each country, community, associati 
and certain individuals has its own. \W 
effort from so many sources being « 
one direction, however, post war plam 


to achieve some of its objectives. | 


The National Association of Manuf 
West 49th St., New York City 20) ha 
several guide books on post war plan: 
the objectives discussed in the first boo! 
to Reduce Costs.” In substance it 
manufacturing, sales and operating « 
reviewed to enable a corporatior 


profitably in a highly competitiy 
Have you given real thought 

for the “peacework” future? New LeB! 
do two jobs as one, better and { 
they turn a profit as they true y 
Your resolve to retool is our time 


Chee kehijorMat 
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MACHINE TOOL CO., CINCINNATI, 8 FOR WLLUSTRATED Sor ENC 
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Automatic Crankshaft 


— HEAVY DUTY ees 
4 L ROOM LATHES 
r| TOOL ay S 












HD Gap Lathes —T« 


sizes in Regular and 





Siding Gap mode Faster output Lower cost J angu 
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ECIFICATIONS 





w YOUR BONDS BUY BOMBS 
BUY A “BLOCK-BUSTER” TODAY! 











